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ANNUAL  GENERAL  MEETING,  FEBJtUARY  20.  1857. 


REPORT    OF    THE    COUNCIL. 


HE  Council,  in  submitting  tbcir  Annual  Iteport  to  the  Members, 
have  pleasiirc  in  being  able  to  bear  testimony  to  the  generally  pros- 
perous state  of  the  Society,  The  deaths  and  resignations  have  beea 
considerable  during  the  last  year,  though  not  bo  high  as  iu  the 
previous  year,  Tvveiity-fotir  new  Fellows  have  been  elected,  aud  two, 
who  were  elected  in  the  previous  year,  have  paid  their  subscriptions, 
making  an  addition  of  twenty-six  ordumry  Fellows.  One  Foreign 
Member  has  also  been  elected.  On  the  other  hand,  the  dimimitioa 
which  the  Society  has  sustained  from  deaths  is  twenty-two,  aud  by 
resignation  seven,  amounting  to  twenty-niue ;  and  two  Fellows  have 
been  removed  as  defaulters ;  and  by  deducting  one  Non-Resident 
Fellow,  who  was  considered  in  1855  as  deceased  in  error,  it  makes 
a  decrease  of  thirty  ordinary  Fellows.  Two  Foreign  Members  have 
died,  as  also  two  Honorary  Members.  The  total  number  theretbre 
of  the  Geological  Society  at  the  close  of  1  ^[^b^  was  875,  and  at  the 
close  of  the  past  year  it  consisted  of  868  Members. 

The  Coiinci!  have  to  report  that  the  expenditure  during  1856  has 
exceeded  the  income  by  .CI 83  1*.  lOrf.,  which  does  uot  include  the 
sum  of  j^79  1 2s.  4rf.,  the  amount  of  excess  of  expenditure  at  the 
close  of  1855  :  the  nctunl  excess  of  expenditure  is  therefore  ^280 
14#.  2d. :  this  circumstance  is  chiefly  to  he  explained  by  the  payment 
of  i6l02  5*.  Off.  for  the  Supplementary  Catalogue,  and  by  the  expense 
of  the  completion  of  the  7th  Volume  of  the  Transactions  (publica- 
tions which  are  not  likely  soon  to  recwr),  and  the  expenditure  of  about 
5^30  connected  with  the  late  Mr.  Greenough*s  bequest,  which  will 
hereafter  be  liquidated  from  his  special  legacy, 
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The  amount  of  the  Funded  Property  of  the  Sodety  remains 
same  as  at  the  close  of  1855,  vii.  £4j7S  I9f.  2d, ;  but  of  this  £t 
is  temporarily  invested  until  required  to  defray  the  expenses  of  pro- 
viding accoinraotbition,  &c.  for  the  collections  of  the  late  Mr.  Gretn- 
ougb,  which  sum  waa  bequeathed  by  him  for  that  cspt'cial  object. 
The  Society  abo  holds  two  Exchequer  Bills  of  ;£)<}()  each. 

The  Society  have  to  deplore  the  loss  of  Mr.  Daniel  Sharpc,  who 
was  elected  only  at  the  la^it  Anniversary  Meeting,  President  of  the 
Society  for  the  past  year.  His  death  occurred  in  May  last,  and  hi:* 
brother,  Mr.  Henry  Sharpe,  as  his  representative,  requested  the  ac- 
ceptance by  the  Society  of  his  lamented  brother's  collection  of  fossil 
shells  contained  in  three  Mahogany  Cabinets,  as  well  as  his  valuable 
collection  of  Farringdon,  Tourlia,  Piiwiitic  Umestone,  and  North 
American  Fossiln,  together  with  several  valualile  books,  as  8}>ecially 
mentioned  in  the  aimexed  Report  of  the  Library  and  Museum 
Committee. 

Amotigat  other  donations  received  since  the  last  Anniversary,  the 
Council  would  rail  attention  to  the  valuable  Maps,  coloured  Geolo- 

Edly.  of  six  of  the  French  Departments,  consisting  of  several  sheets 
me  »cct)mp«iiicd  with  letter- press),  which  were  presented,  through 
British  Ambassador,  by  the  Minister  of  the  Interior  of  France. 

Tlie  Council  have  to  report  ilmt  the  1 2th  volume  of  the  Qnartcrlr 
Joonial  has  been  completed ;  and  that  the  1st  part  of  volume  l^th 
will  shortly  appear. 

The  Council  have  also  to  slat*  that  the  4th  Part  of  the  "th  volume 
of  the  TnumctioDi  haa  been  published,  as  well  as  the  Supplementary 
Catalogue  of  the  Library. 

They  have  further  to  report  that  a  temporary  engagement  has 
been  made  with  Mr^  VV.  Whitaker,  to  assist  in  the  Museum  and 
IdbimfT;  and  the  Council  would  especially  direct  the  attention  of 
tlie  Fellows  to  that  portion  of  the  annexed  Itcport  of  the  Library  and 
Moiemii  Committee,  in  which  a  hope  is  expressed  that  Fellows  of 
die  8oeiity  will  offer  their  terricei  to  assist  in  the  arrangement  of 
iKi&Mfoiia  coUcctiooa,  which,  for  want  of  such  aid,  must  continue 
unanitablc  for  the  promotion  of  Science. 

Id  concJiision  the  Council  beg  to  state,  that  they  have  unanimouslv 
Awanled  the  Wolhiston  Palladium  Medal  to  M.  Joachim  Bimode  <^ 
Pragvf,  Member  of  the  Geological  Sodety  of  France,  aod  Foreign 
Memb<T  of  the  Geological  Sodety  of  London,  for  his  eminent 
iervicrs  in  devvloping  the  true  history  of  the  lower  Paln^ozoic  rocks, 
snd  particubrly  for  hii  pnal  work  the  "Systeme  Silurien  de  la 
Bohifime,**  in  the  preparation  of  which,  at  heavy  (u^cuniary  cost,  he 
liie  eriiMsed  audi  a  muun  of  aeabns  researches  iii  the  fieid  with  the 
|wolbiiodeft  knowledge  in  palseontologj,  aa  to  have  obtained  for  lum 
iha  admiration  of  bia  oontiempofnriea* 

The?  hftve  also  awarded  the  balance  of  the  proceeds  of  the  Wol- 
laston  'Dottrtioii  Fond  to  Mr.  S.  P.  Woodward,  for  his  Manual  of 
the  Molluioa»  rooent  and  joasit,  aod  to  assist  him  in  the  preparation 
of  a  aimilar  work  on  the  Radiata, 
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^^^^B         Report  of  the  Library  and  Muieum  Committee* 

^^^^P  Lihranj, 

The  bequest  of  upwards  of  1 1  f)0  volumes,  besides  Pampblets, 
Maps,  and  Plates,  to  the  Society  by  the  late  G.  B.  Greeiionj;lx> 
E§q.,  was  referred  to  in  last  year's  Report. 

Of  tliese  books  about  250  have  been  arrangetl  on  the  Library- 
shelves  in  place  of  the  Societ) 'a  copies  of  the  same  works,  in  acrord- 
auce  with  the  suggestions  of  the  Committee  appointed  for  the  cli^jjo- 
sition  of  Mr*  Grcenough's  Bequest.  About  sixty  other  vohimea  luive 
been  retauied  as  Duplicates  of  works  already  in  tlie  Librarjs  and  of 
which  it  is  desirable  to  keep  a  seeoud  copy.  About  540  volumes 
have  been  selected  as  works  new  to  the  Library. 

Without  reckoning  Pamphlets,  there  is  therefore  an  accessioq, 
from  this  source,  of  about  (iin)  vohimes  to  the  Society,  aud  a  replace- 
ment of  about  2>0  volumes  on  the  shelves  by,  for  the  most  partj 
better  copies. 

The  remaiuiug  Diiphcates  of  Mr,  Greenough's  Books,  together 

with    the   volumes  removed  from   the    Library-shelves,   have   been 

^^  disposed  of  under  the  care  of  the  S[)ccial  Committee  above  referred 

^■fep,  and  are  in  course  of  distribution  in  the  following  maimer :  to  the 

^KRoyal  Geographical  Society  thirty  volumes :  to  the  Geological  Survey 

L7O  volumes:  to  the  University  College  2G0  volumes.     About  110 

duplicates  still  remain  for  distribution. 

lu  the  Society's  Lihrary  there  are  about  lOO  duphcate  volumes  of 
works  not  in  request,  and  which  it  would  be  desirable  to  part  with 
to  obtain  s]rnce  on  the  shelves.  These  Duplicates  might  be  con- 
veniently distributed  in  the  same  niauiicr  and  at  the  same  time  as  the 
Duplicates  of  Mr,  Greenougli  3  Bequest. 

A  valuable  p:ift  of  Bf  oks  has  been  made  to  the  Society  during  the 

J      past  year  by  Henry  Sharpe,  Esq.,  who   has  presented  thirty  wnrks 

^■from  the  Lihrary  of  our  late  lamented  President,  Daniel  Sharpe,  Esq., 

^^Kid  a  nearly  comydete  series  of  separate  copies  of  Mr,  D.  Sharpens 

published  papers, 

Mr.  Henry  Sharpens  gifts,  and  the  other  presents  of  hooks  and 

Periodicals  since  the  last  Anniversary,  have  been  arranged  in  their 
laces  in  the  Library,  and  for  the  most  part  bound  as  far  ns  is 
Bcessary, 
The  majority  of  Mr.  Greenough's  books  arc  not  yet  permanently 
arranged  on  the  shelves ;  and  are  as  yet  only  catalogued  in  manu- 
_«cript. 

^V    Considerable  labour  will  be  required  to  complete  the  necessary 
^^rrangeraent  of  books,  both  in  the  Library  and  on  the  supplemental 
shelves  in  the  Assistant-Secretary's  Room,  and  on  those  lately  erected 
in  the  Meeting  Room  in  accordance  with  the  suggestion  of  the  above- 
mentioned  Committee. 

The  very  large  and  important  collection  of  Geolngical  Maps 
bequeathed  by  the  late  €r.  B.  Greenough,  Esq.,  have  been  (ratalogncd 
in  manuscript  and  have  been  placed  in  geographical  order  in  the 
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Cabinet-table  eonstnictcd  for  that  purport*,  anil  plnced  in  tbf  Lowpr 
Museum,  as  reconimeiiJt'tl  by  the  Committee  appoint fii  to  consider 
tht"  arranEjt'int'ut  of  the  Books  and  Maps  bt'cjiU'alliiHl  by  Mr. 
Greonough. 

The  mounting  on  cloth  of  such  maps  as  arc  likHy  to  be  required 
for  frequent  reference,  includtt»g  the  filiccts  of  the  ticolog:icttI  Survey 
Map  and  Sections^  has  been  continued  a^  usual.  It  U  dci^irabU'  that, 
to  avoid  complexity  and  delay^  the  mounting  of  such  maps  {^hould  he 
placed  on  the  same  footing  as  the  Binding  of  Books,  and  be  prt> 
ceeded  with  when  found  necessary  by  the  Assistant-Secretary. 

The  new  Table-ca^e  for  Charts  and  Maps  placed  in  the  Lower 
Museum  in  1855  is  now  quite  tilted.  The  vacancies  also  in  the 
other  Ma[)-€ases,  caused  by  the  removal  of  sundry  Maps  ordered  in 
1K53  to  be  mounted  and  placed  in  paateboard  Map-cases  for  easy 
rffcrence,  have  been  tilled  up  ;  and  more  case-room  will  be  required 
before  lonp^  for  Maps  and  Charts. 

The  *•  Supplemental  Catjilogue  of  the  Books,  Maps,  Sections,  and 
Drawings'*  has  been  completed  and  published.  It  comprises  all  the 
Periodical  M'orks  in  the  Library  to  the  end  of  1 8fi3,  and  the  addi- 
tions of  Hooka  to  the  same  date.  The  li^ts  of  Mnp^,  CHiarts,  and 
Drawings  comprise  actwssions  of  still  later  date,  as  explained  in  the 
Preface  to  the  *'8u[>plement/' 

Tlie  Committee  fiarticularly  wish  to  draw  attention  to  the  Geo- 
logical Sections,  Plan.«.  Views,  &c.,  the  Drawings  of  Fossils,  and  the 
Portraits,  which  art'  in  the  Society's  Portfolios,  and  are  now  for  the 
first  lime  catalotrued  and  publisheil.  These  liata  not  only  offer  useful 
mnteriais  for  tlie  working  geologist,  but  will  senre  as  nuchri  for 
further  contributions  of  similar  valuable  documents,  which,  even  if 
pre*ier\ed  in  private  collections,  oi\en  Ue  disregarded  and  of  no  avail 
to  scienlitic  oh*>erver*». 

The  Ci:mimittec  reeommeiid  that  the  numerous  titles  of  Books 
received  of  late  yettrs»  ijMl«ding  those  of  Mr.  («reenough>  Beuueat, 
be  written  out  fairly  iu  alphabetical  order  m  the  Library  Catalogue 
kept  lor  facility  of  relerence  to  the  books  on  the  shelves.  And  tiiat 
the  lint  of  additional  Maps  be  also  distinctly  written  out  in  the  Map 
Catalogue  of  rrfereiice  kent  in  the  Lower  Museum.  This  incorpora- 
tion of  the  ailditional  Titles  will  be  well  worth  the  eitra  expense  of 
the  t4rtii|>orar^'  labours  of  a  copying  clerk. 
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A  Collection  of  Fosai]  MoHusca,  contaioed  in  three  targe  mahogany 
oUniieta*  and  arranpd  soologically, — also  several  suites  of  sjtecial 
FombU  ami  Geologic&l  specimens,  including  a  valuable  series  of 
NsoiCNC  Fossils  from  North  America,^ have  been  presented  by 
Henry  8liaq»e,  £fiq.i  from  the  Collection  of  his  late  brother,  Daniel 
6harf>c,  K«q.,  IVes,  G.S. 

The  above-menlioued  Collection  of  Fosiiil  Mollu!ica  has  been  care- 
fully arranged,  ujtder  Mr.  Jones's  direction,  and  according  to  the 
itiou  adopted  lu  Mr.   Woodward^s  *'  Manual,**  by  Mr.  W. 
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?r,  who  gave  his  voluntary  aid  to  the  Assistmit-Secretary  iu 
the  summer  of  last  year  for  this  purpose,  A  Hst  of  the  Cont^uts, 
indicating  the  genera  and  subgenera,  has  heea  also  prepared  by 
Mr.  Whitaker. 

Mr.  Wliittiker  has  also  new!y  arranged  the  recent  shells  in  the 
Society's  Library,  and  the  Series  of  Paris  Tertiary  Shells  in  the 
Upper  Museum,  according  to  Mr.  AVuodvvard's  closaificatioii. 

The  materials  tor  a  special  series  of  Hock-specimens,  mineralogi- 
cally  arranged,  have  been  put  together  by  Mr.  Pratt,  who  has  also 
commenced  their  arraugenient,  and  will  proceed  with  this  de:iirahle 
Collection  as  his  leisure  and  opportunities  permit. 

The  Collection  of  simple  Minerals  (in  the  Society's  Library)  has 
been  enriched,  through  the  liberality  of  Mr.  Wbcatley  of  New  York, 
by  a  beautiful  series  of  lead  and  zinc  ores  from  the  Wheatley  Mtues, 
Pennsylvania. 

The  additions  to  the  Lower  Museum^ — or  Collection  of  British 
Fossils — have  not  been  numerous  during  the  past  year. 

Tlie  Foreign  Collertioua,  however,  in  the  Upper  Museum,  have 
received  valuable  additions  of  Fossils  and  other  specimens  from 
Greece,  Turkey  in  Asia,  India,  Sarawak,  Au&tralia,  Owhyhee,  Nama- 
qnaland,  and  other  loeidities.  Nearly  all  of  these  have  been  placed 
in  their  respective  drawers. 

The  extensive  and  valuable  Collection  of  Plants  and  other  Fossils 
from  Nagpoor  still  remains  undescribed ;  and  the  Prome  Fossds,  also 
alluded  to  in  last  year's  Report,  have  not  attracted  the  attention 
which  is  due  to  them  from  working  paheontologists. 

Indeed  a  wide  and  attractive  field  is  open  to  Fellows  of  the  Society, 
who  may  have  the  requisite  leisure  and  zeal,  for  the  study,  arrange- 
ment, and  description  of  the  great  stores  of  foreign  materials  which 
the  Society's  Aluseiim  presents.  The  Nagpoor  Series,  however,  has 
a  prior  claim  to  attention  both  on  account  of  its  being  the  necessary 
illustration  of  Messrs.  Ilislop  and  Hunter's  Memoir  already  published 
in  the  Society's  Journah  and  as  a  sequel  to  Dr.  Malcoln^soii^s  Memoir 
on  the  same  region  in  the  Transactions. 

Aa  the  Assistant- Secretary  is  already  overhurtheued  with  his 
multifarious  duties,  and  as  the  funds  of  the  Society  do  not  admit  of 
paying  for  this  laljour,  even  if  the  adequate  knowledge  could  he  pur- 
chased, the  Committee  hope  that  the  zeal  of  some  Fellows  of  the 
ciety  will  induce  them  to  ofFer  their  services  to  the  Council  for  this 
portaut  object ;  whereby  they  cannot  fail  greatly  to  advance  the 
interests  of  Geological  Science, 

The  latest  result  of  such  voluntary  labour  in  the  Museum  was  the 
working  out,  hy  Mr.  D.  Sharpe,  Mr.  Salter,  and  others,  of  the 
South  African  Fossils,  which  are  now  arranged  in  the  U)>per  Museum 
according  to  their  descriptions  in  the  4th  part  of  the  7th  volume  of 
the  Transactions  lately  publisiied 

The   interleaved    co]»v   of 
Foiisds  *'  ]daeed  in  the  Lower  Museum  to  ser\'e  as  tbe  means  of 
cataloguing  the   Britbh  Collection,  in  accordance  with  an  order  of 
CouacU  in  18j5,  has  not  received  further  entries  hevond  those  made 


Mr.    Morris's  "  Catalogue   of  British 
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by  the  late  Mr.  D.  Sbarpe  and  Mr.  S.  V,  Wood,  n»  noticed  in 
la«t  Il^port.     If  the  plaa  on  wliitli  this  Catalogue  was  coniinem 
were  carried  out.  the  Society's  Collections  would  be  rendered  much 
more  available. 

Mr.  Jones  reports,  that  during  the  time  that  Mr.  Whitaker  haa 
been  assisting  him,  in  accordance  with  the  order  of  Council  granting 
this  temporary  assistance,  he  has  been  gratified  by  Mr.  M'tutakera 
willing:ne83  and  attention,  and  has  been  greatly  aided  by  him  in 
general  business  and  in  the  arrangement  of  Books,  Maps,  Charts, 
ami  Specimens,  The  Committee  think  that  there  is  ample  material 
for  the  continued  useful  employment  of  Mr.  Whitaker*8  hibours. 

The  Assistant-Secretary  has  laid  before  the  Committee  a  series  of 
sorted  specimens  of  Foraminifera  and  IJni'ozoa,  picked  from  some  of 
the  sandy  and  clayey  matrices  of  fossils  from  Palermo,  Turin,  and 
San  Dominco  in  the  Society^s  Collection,  and  mounted  on  small 
mahogany  slides,  by  W.  K.  Parker,  Esq.,  whu  ofTtrs  to  ^rt  otit  and 
arrange  in  a  similar  manner  all  the  Foraminifera,  kc.  (including  the 
Sr>ciety's  extensive  series  of  Nummulites)  which  may  be  found  in  the 
Collection*  if  the  Society  will  bear  the  trifling  expense  of  the  materials 
for  the  slides  and  a  few  boxes  or  drawers  for  such  as  will  have  to  be 
placed  in  raeks. 

The  CoTnintttee  bftfe  been  highly  gnUified  with  tlie  be«ntiful  series 
of  !ipedmeu8  thus  prctented  to  them,  tad  itmgly  recommend  the 
aoeeptatice  of  Mr.  Parker's  liberal  offer  of  ■MMtmicc  in  the  arrange- 
ment and  mounting  of  the^*  minute  and  interettiog  foetsils. 


Leonard  {loftNER. 
W.  W,  Smyth. 
S.  K.  Pattison. 
Thomas  F.  Gibson. 


Cbmp/mttire  Siitiement  oftkt  NwaAtr^the  Soctety  itt  ike  eicte  of 
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General  Statement  explanatory  of  the  Alteration  in  the  Number  of 
Fellows^  Honorary  Members,  ^e,  at  the  close  of  the  years  1855 
and  1856. 

Number  of  Compounders,  Residents,  and  Non-residents, 

December  31,  1855 806 

Add,  Fellows  elected  during  former  "I  t,    •j^^*^  o 

years,  and  paid  in  1856 }  Rodents  ..  2 

Fellows   elected,   and  paid,   during  1  Residents  ..      7 

1856    /Non-residents  17—24 

—    26 

832 
Fellow  erased  in  error  as  deceased,  1855,  Non-resident 1 

833 

Deduct,  Compounders  deceased 4 

Residents  „         5 

Non-residents       „         13 

Resigned 7 

Removed 2 

—  31 

Total  number  of  Fellows,  31st  Dec.  1856,  as  above. .  802 

Number  of  Honorary  Members,  Foreign  Members,  andl  ^g 

Personages  of  Royal  Blood,  December  31,  1855  ....  J 
Add,  Foreign  Member  elected  during  1856 1 

70 

Deduct,  Honorary  Members  deceased 2 

Foreign  Members  „       2 

—  4 

As  above     66 

Number  of  Fellows  liable  to  Annual  Contribution  at  the  close  of 
1856,  with  the  Alterations  during  the  year. 

Number  at  the  close  of  1855 201 

Add,  £lected  in  former  years,  and  paid  in  1856 2 

Elected  and  paid  in  1856 7 

210 

Deduct,  Deceased 5 

Resigned 5 

Compounded 1 

Removed 2 

Became  Non-resident 8 

—  21 

As  above     189 
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N«  Larkin,  Esq. 
Sir  B.  F.  Uutram. 


Deceased  Fellowk. 

Compoumleri  (-1). 

Dunid  Sharpe,  Esq. 


RetidenU  (5), 
degg,  Jun.,  Esq.  I       Dr.  D.  Fiolay. 

WiKkm  Gvaius  E^j.  I       John  Reiiyou,  E«q. 

Jamefl  Loch,  Escj. 

JVbii-r«Milfti^j(13). 


Very  Rev.  W.  Buckland,  D.D 
Sir  Alexauder  Cricbton, 
H.  Fothergill,  Eaq. 
J.  B,  Fcaser,  Esq. 
Archdeacon  Hare* 
E«¥*  Thomas  Image 


Litut.-CoL  Lloyd, 
Rcr,  JoIjlu  Lodgt** 
Rev.  Dr.  Lyon. 
Lt-Col.  SirT.L.MitchcIL 
R.  J.  NevUl,  Esq. 
e.  H.  Turner,  Esq. 
S.  Woolrychc,  Eaq. 


L.  W.  DtUwyn,  Biq 
M.  J.  dc  Charpeutier. 


AMortiy  Member*  (2). 

I      Dr.  A.  Ure. 

Foreign  Members  (2). 

I      Prof.  Constant  Pr^oet, 


Thf  fallowing  Perttm*  were  elected  Feliomt  durimg  the  fear  1856. 

JaiiUiiry  9th. — licnry  PhiUp  Hakewill,  Esq.,    Itarringtoo  Squai«, 

Hainp^tcad  Road* 
.— ^  23rd.^Richanl  8.  R«pcr,  Ri»q.,  Abcrcam  ;  and  Re?.  Samuel 

Lucas,  Rryn  Mawr,  Montnimlbiihirv. 
Felifuary  Cth.— Rct.  TbomM  WUUhuT,  M.A.,  Rectory,  Bread  StTf«t 

Hill. 

2()th.— WUham  Ilowland  RoUrrts,  M.D.,  Markham  Squarr» 

Chdaem. 
Ilarch  i.—Ucrbert  George  Boweu,  £«[.♦  Gowrr  Strict,   Bedford 

S4[uarc ;  Thuinaa  Moflkt,  M.D..  lIiiMardea.  nvmi  Chester  ;  Prof. 

Htnr>'  BtuediLt  MixUicolt,  A.B.»  Rixirkee.  Bombay;  WtUiam  H. 

(iroiMrr,  Ei»q.,  litniinf^fonl  Villas,  Barosbiiry  Park;  William  l^la- 

thews,  juii,.  Emi.,  B.A.,  Ed^Aitoii.  BirnLitighaiu  ;  Joseph  Walter 

Tavler,  Ea(|..  Arkkut.  Grceolaiid ;  aud  Thomas  Jamvs  Smith,  Eaq., 

WniielHArgatfp  lluU. 
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March  ISJtb,— Capt.  Walter  S.  Slicrwill,  Bengal;     Baiue]  Thomas 

Evans,   Esq.,  Temple;  ami   llev,   Henry  llavtou  Wood,   M.A., 

Oxford. 
April  9th.— Thomas  Henry  Huxley,   Esq.,  Goverament  School  of 

Mioes. 

23rd. — Lester  Lester,  Est|.,  Laugtou  Maltravers,  Dorset. 

June  4th. — Ernest  Powell  Wilkins,  Esq.,  Newport,  Isle  of  Wight. 
November  5th. —  George  Brand,  Esq.,  M. A.,  Angola,  Africa;  and 

R-  Brough  Smyth,  Esq.,  Melbourne,  Victoria. 

19th. — William  Downing  Biden,  Esq,,  Gresham  Street. 

December  3rd. — John  Gifford  Croker,  M.D.,  Bovey  Tracej;  Rev, 

Edward  Francis  Witts,  Upper  Slaughter,  Stow-on-the-Wold  ;  Kev, 
Edward  Duke,  Salisbury  ;  O.  P.  Bevan,  M.D.,  Beaufort,  Newport, 
Monmouthshire  ;  Rev.  J.  B.  P.  Deuuis,  Bury  St.  Edtrmnds;  aud 
CapL  P.  D.  Margesson,  Woolwich. 

1 7th. — Richard  Edward  Arden,  Esq.,  Sunbury  Park  ;     and 

Pa  Bullock  Webster,  Esq.,  Neath,  S.  Wales. 
he/oilomnff  Person  was  elected  a  Foreign  Member. 
h. — Prof.  Rudolph  Bunsen,  Ueidelberg. 


The  following  Donations  to  the  Mitskum  have  been  received  since 
the  last  Anniversary. 

British  Specimens. 


I 


Specimen  of  Cleveland  Iron-ore  ;  presented  by  A.  Dick,  Esq. 
Specimens  from  the  Keuper  of  Warwickshire  ;  presented  by  the  Rev. 

P.  B.  Brodie,  F.G.S* 
Specimens  of  Altered  Svenite  from  the  MalveruB ;  presented  bv  the 

Rev.  W,  Symonds,  F.G,S. 
Specmiens  of  Kimmeridgc  Coal ;  presented  by  E.  W.  Jackson,  Esq., 

F.G.S. 

Foreign  Specimens. 

Specimens  of  Fossil  Shells  from  Melbounie;  presented  by  J.Trapp,  Esq, 
Plants  and  other  Fossils  from  the  Nagpur  Territory  j  presented  by 

the  Rev.  Mr.  Hislop, 
Specimeiu  of  Lava  from  O why  hee;  presented  by  the  Foreign  Office. 
Specimens  of  Rocks,  &c.  from  Trinidad  ;  presented  by  U.  G.  Bowen, 

Esq.,  F.O.S. 
Specimens  from  Soochow,  China  \  presented  by  Daniel  Hanbury,  Esq. 
Specimens  from  Varna,  the  Dardanelles,  and  the  Grecian  Archipelago ; 

presented  by  Capl.  T.  A.  B.  Spratt,  F.G.S. 
Lignite  and  Shells  from  Erzeroum  ;  presented  by  Major  R,  J,  Garden. 
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Specimens  from  Sarnwak  ;  presented  by  R.  Codson,  Esq, 
Minerals  from  Wheatky  Aline,  Pennsylvania;   presented  by  C.  M. 

Wlieatley,  Esq. 
Copper  Ores  and  other  Minerals  from  Siam  ;  presented  by  the  Foreign  1 

Office. 
Copper  Ores,  &c.  from  the  Mines  of  Namaqualand  ;  presented  by  Dr. 

Eubidge. 


CoUeciion  and  Cabiueta  belonging  to  the  late  Daniel  Sli&rpe,  Esq.* 
Pres.  G.S, ;  presented  by  Henry  Sharpc,  Esq. 


Charts  and  Maps, 

Forty -ni He  Charts  published  by  the  Depot  de  la  Marine  j  preseoted 
by  the  Director-General  of  the  "  Depot  de  la  Marine." 

Sheets  IC  and  17  of  the  Geological  Survey  of  Great  Britain,  and 
Index  to  Colours  and  Signs  employed  ;  presented  by  the  Director- 
Genera!  of  the  Geological  Suney  of  Great  Britiuii. 

Carte  Geologique  du  Departement  de  Maine  et  Loire,  du  Morbihan, 
de  la  Flandre  Fram;aise,  de  Cher,  and  Sections  j  presented  by  the 
Minister  of  Public  Works  of  France. 

Geological  Map  of  Bengal,  by  Capt.  \V,  S.  SherwiU,  1853,  and  View 
of  Darjeeling,  in  185*2  ;  presented  by  the  Author. 

Geological  Map  of  the  United  States  and  British  North  America,  by 
Prof.  H*  D,  Rogers,  1855,  and  the  Arctic  Basin,  its  limits,  fea- 
tures, drainage,  currents,  &c,  ;  presented  by  the  Author. 

Geological  Map  of  Europe,  by  Sir  R.  I.  Murcbisou  and  James  Nicol, 
in  4  sheets  ;  presented  by  Sir  R,  I,  Murchison,  F.G,S, 

Carte  Gdologique  des  Etats-unis  et  des  provinces  anglaises  de  TAind- 
rifjue  du  Nord,  par  Jules  Marcou  ;  presented  by  the  Author. 

A  general  Map  of  Ireland,  showing  the  principal  Physical  Features 
and  Geological  Stnicture  of  the  country,  in  G  sheets,  by  Iticliard 
Griffith  ;  presented  by  the  Author. 

Mappa  Geologico  d' America  do  Sul ;  presented  by  Herr  W.  llaid- 
inger. 

Geographical  Map  of  the  Republic  of  Nicaragua,  by  Fenuin  Ferrer, 
1 855  ;  presented  by  the  Author. 

Map  of  the  Boundary  between  the  United  States  and  Mexico,  1855  ; 
jtreseuted  by  the  Smithsonian  Institution, 

Geological  Map  of  England  and  Wales,  by  Sir  H,  I.  Mitrcliison,  3rd 
edition,  185G  (2  copies) ;  presented  by  the  Anthor. 

Geological  Map  and  Sections  of  the  Islands  of  Malta  and  Gozo 
(3  elieets)  ;  presented  by  the  Ordnance  Office. 

Map  of  the  Geology  and  Contours  of  London  (on  rollers),  by  R,  W. 
Mylne ;  presented  by  the  Author. 


Geological  Section  of  the  Line  of  Iidand  Nangation  from  Bristol  to 
London ;  presented  by  Sir  Charles  Lyell,  V.P.G.S. 


i 
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Miscellaneous. 

Model,  illuatTfttive  of  Dr.  Leeson's  System  of  Crystallography ;  pre- 
sented by  J.  II.  Larkiii,  Esq. 

Photographic  Portraits  of  D.  Sharpc,  Esq.,  Sir  P.  G.  Egetton,  Sir  11. 
L  Murchisori,  and  Prof.  Ansted;  presented  by  Messrs.  Maull  and 
Polyblank. 

Lithographic  Portrait  of  Karl  Haidinger ;  presented  by  Herr  W. 
Ilaidinger. 

Engraved  Portrait  of  Playfair,  in  glazed  frame ;  presented  by  L. 
Uorner,  Esq.,  F,G,S. 

Medal  in  Honour  of  Hofrath  Ilaidinger  ;  presented  by  his  Friends, 


The  following  List  eontaios  the  names  of  the  Persons  and  Public 
Bodies  from  whom  Donations  to  the  Library  and  Museum  were  re- 
ceived during  the  past  year. 


Abich,  Herr  H. 

American  Academy  of  Arts  and 
Sciences, 

American  Philosophical  Society. 
Art  Union  of  Loudon. 
Ashmolean  Society. 
Asiatic  Society  of  BeiigaL 
Asiatic  Society  of  Great  Britain. 
Athenaeum  Journal,  Editor  of  the. 

Babbage,  C,  Esq. 

Barrande,  M.  J.,  FonM.G.S. 

Basle,  Natural  History  Society 
of. 

Berlin,   German  Geological   So- 
ciety at. 

Berlin,  Royal  Academy  of  Sci* 
ences  at. 

Blofeld,  J.  H.,  Esq.,  F.G,S. 

Blyth,  Prof,  J. 

Bombay  Geographical  Society. 

BostonNatural  History  Society. 

Boweu,  H.  G.,  Esq.,  F.G.S, 
reslau  Academy, 
ritish  Association  for  the  Ad- 
vancement of  Science. 

Brodie,  Rev.  P.  B..  F.G.S. 

Bryce,  J„  Esq.,  F.G.S. 


Canadian  Journal,  Editor  of  the. 
Carpenter,  W.  B.,  M.D.,  F.G.S. 
Catullo,  Prof.  T.  A. 


Charleston  (South  Carolina)  So- 
ciety of  Natural  History. 

Chemical  Society  of  London. 

Cherbourg,  Societe  Imperiale  des 
Sciences  Natiirelles  de. 

Cincinnati,  Young  Men's  Mercan- 
tile Library  Association  of. 

Civil  Engineers*  Journal,  Editor 
of  the. 

Cocchi,  M.  J. 

Commissioners  of  Iler  Majesty's 
Works,  &c. 

Copenhagen,  Royal  Society  of. 

Coulsoii,  11,,  Esq. 

Critic,  Editor  of  the. 

Croker,  Dr,  F.G.S. 

Dana,  Prof.  J.  D.,  For.M.G.S. 

Daubeuy,  Prof.,  M.D.,  F.G.S. 

Dfividson,  Thomas,  Esq.,  F.G.S. 

Delesso,  M.  A, 

Dennis,  Rev.  J.  B.,  F.G.S. 

Deslongchamps,  M.  E. 

Dick,  A.,  Esq. 

Dickson,  S.,  M.D. 

Dijon,  Academy  of  Sciences  of. 

Dublin  Geological  Society. 

East  India  Company,  The  Hon. 
Egerton,  Sir  P.  G.,Bart.,  M,P., 
F.G.S. 
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Elliot  Society  of  Natural  IlistOTy, 

liomer,  G.  K.  B,.  M.D.                     fl 

Charleston. 

Honier,  L.,  Esq.,  F.G.S,                     ■ 

ErdmanD,  Hen*  A, 

m 

lodian     Archipelago      Journal,            W 

Faraday,  M.,  D,CX..  F,G.S. 

Editor  of  the.                            ^^^^ 

Favre,  M.  A. 

InBtitute  of  Actuariei.                  ^^^| 

Ferguson,  W.,  Esq.,  F.G.S. 

^H 

Ferrer,  M.Fermiii. 

King,  Prot  W.                           ^^H 

Foreign  Office. 

KjerulC  Herr  T.                           ^^M 

Fraiicf',  Creoltigical  Sodety  of. 

■ 

France,  Minister  of  Public  Workt 

Lancashire  and  Cheshire  Historic         H 

of. 

Society.                                                ■ 

Fnmklia  Institute  of  Petinsjt- 

Urkin,  J.  R..  Esq.                             fl 

vania. 

U^,  L,  LL.D.                                     ■ 

Leeds  Philosophical  Society.                ^M 
Li^.  Sod^t^  Roval  dea  Science         ■ 

Garden,  Major  H.  J. 
Gauaiii,  M.  M. 

GeiniU»  Dr.  Uaiia  Druuo. 

Linnean  Soctfty.                                   H 

Geaive,  So<  it-lc  de  Fhjfique  et 

Literarj^  Gazette,  Editor  of  the.            H 

d*llistoire  Naturdlc  de* 

Liverpool  Literary  and  Pliiloso-          H 

Geolugtcal  and   Polytechnic  So- 

phical Society.                                    H 

ciety  of  tilt?  Wt^i   Hiding  of 

LoftuB.  W.  K./Eoq.,  F.G.S.                 ■ 

Yorkshire. 

Logan.J.R.,  Esq.,  F.G.S.                    ■ 

GeoliMpca]  Survey  of  the  United 

KlMdoiD. 

Gorbcr  11  err  von  A. 

Lyell,  Sir  Charles,  F.G.S.                    T 

Madnd      Royal     Academy    of 

Great  Exhibition  of  1851,  Com- 

Sdences. 

nii8«ioucrs  of  the. 

Munchi^terPhilosophicalSociety. 

Grittith.  R„  Esq.,  F.G.8. 

Mnn:on,  M.  Jules. 

Guiacardi,  Signor  G, 

Mariaiiiui,  Signor  I*.  D» 

Martins,  .M.  Ch. 

HimJinper:  Uerr  W.,  For.M.G.S. 

t   Mnull  and  Polyblank.  Messrv. 

HaWe  SHrietT  of  Natural  lliston'. 

Meujcy.  M.  A. 

Hanbury.  ll,  E^. 
Uarkncii,  Prof.,  F.G.S. 

.^filTOM'opicnl  Society. 

Middle  Khme  Geological  Society. 

Modena,  Italian  SoS^  of  Sci. 

Uarlem,  Sorirte  UolUndaiie  des 

Sciences  de. 

ence  of. 

Hant-r,  Uerr  F.  R.  v. 

Morris,  Prof.  J..  F.G.S. 

Uauglilau,  R«v.  Prof.  8.,  F.G.S. 

Mortillet,  M.  G.  de. 

Hmnftmi*    Prof.    J.    F.    L.. 

Murchison.  Sir  R.  L,  F.G.S, 

For.  M.G.S. 

Mylnr,  R.  W.,  Eaq.,  F.G.S. 

llelmer»en.     CoJonH    0.    voo, 

Fur.  M.G.S. 

Newhurr,  J.  T,,  M.D. 

Hennessv,  Prof.  H. 

* 

Hiimood,  W.  J.,  Riq.,  P.0.8. 

CMdham.  T„  Esq.,  F.G.S. 

Iii*Iop,  lie*.  8. 

OmlMm,  M.J. 

llohnen,  Ilcv.  J.  L 

Upwd.  Dr.  A. 
Orduaun:.  Iktard  of. 

nojikiiyi,  E.,  E»4..  F.G.S, 

Ufipkins,  W.,  E6<|.,  F.GS. 

1 

Owen,  I'rwf.,  F.G.S. 

^^^^^^f                                                                     V 

^^^HL  Academy  of  Sciences  of. 

Sil]iman,Prof.,M.D.,For.M.G.S.             1 

^HRHi,  Ecole  des  Mines  de. 

Smithsonian  Institution.                    ^^^^ 

W^ris,    M.  le  Directeur-G^neral 

Society  of  Arts.                                   ^^H 

^P      du  Depot  de  k  Marine  de. 

Sorby;  II,  C.»  Esq.,  F.G.S.               ^H 

■    Paris,    Museum  d'Histoire  Na- 

Spratt,  Capt.  T.,  F.G.S.                   ^^1 

■        turelle  de. 

Statistical  Society.                              ^^^B 

■    Payot,  M.  V, 

Stockholm    Royal   Academy    of       ^^B 

■     Perrey,  M.  A. 

Sciences.                                         ^^H 

I    Philadelphia  Academy  of  Natural 

Suess,  M.  Edouard.                            ^^H 

I         Sciences. 

Symoiids,  liev.  W.  S.>  F.G.S,          ^H 

■     Photographic  Society^ 

^^H 

I     Pictet,  Prof.  F,  J. 

Taylor,  R.,  Esq..  F.G.S,                   ^H 

Poole,  R,  S.,  Esq. 

Tchihatchef,  M.  P.  de.                      ^^M 

Pring,  J.  D.,  Esq. 

Tegg,  Messrs.                                   ^^H 

^^  Puy,  Societt?  d* Agriculture,  Sci* 

Threadwell,  D.,  Esq.                         ^H 

^m    ences.  Arts  et  Commerce  du. 

Traptpj  J.,  Esq.                                        V 

w 

Turin  Royal  AcademyofScieuces.        ^J 

Qaeastedt,  ITerr  F.  A. 

Tyndall/J.,  Esq.     '                          ^M 

Raulin,  M.  V. 

University  College.                            ^^H 

Rav  SoeietT. 

^^^B 

Redfieid,  W.  C,  Esq. 

VaudSocietyofNaturalSciences.             1 

Reeve,  L.,  Esq.,  F.G.S. 

Venieuil,  M,  E.,  For.M.G.S.            ^^ 

Renerier,  M.  E. 

Victoria  Pliilosophica!  Society.         ^^^| 

Rennie.  G.,  Esq.,  F.G.S. 

Vienna  Geological  Institute.               ^^H 

Roemer,  Dr.  Ferd. 

Vienna    Imperial     Academy    of        ^^B 

Rogers.  Prof.  H.  D.,  For.M.G.S, 

Sciences.                                        ^^H 

Royal  Academy  of  Munich* 

^^M 

Royal  Astronomical  Society. 

Wallace,  A.  R.                                     ^W 

Royal  College  of  Surgeons. 

Wan^ickshire   Natural   History        ^^B 

Royal  Dublin  Society. 

and  Archseologieal  Society.            ^^H 

Royal  Geographical  Society. 

Webster.  T„  E«q.                                ,^H 

Royal  Institution  of  CornwulL 

Wheatley,  C.  M.,  Esq.                      ^H 

^^  Royal  rnstitution  of  Great  Dritain. 

Whitney,  J.  D..  Esq.  ^                       ^H 

^■Royal  Irish  Academy. 

Wiesbaden,  Natural  History  So-             V 

^™  Royal  Society  of  London. 

ciety  of,                                           ^^U 

Boyiil  Society  of  Van  Diemen^s 

Williams,  S.,  Esq.                               ^^H 
Wood,  S,  v.,  Esq,,  F.G.a              ^W 

Wurtemberg   Natural     Histoiy            V 

^»€andberger,  Dr.  F. 

Society.                                          ^^H 

^■Sandberger,  Dr.  G. 

^^^1 

^"Sawkins,  J.  G.,  Esq.,  F.G.S. 

Yates,  James»  Esq.,  F.G.S.              ^^| 

Seckenberg  Natural  History  So- 

^^H 

ciety, 

Zepharovtch,  Ilerr  R.  \.                   ^^H 

Sharpe,  Henry^  Esq, 
1       Shcririll,  Capt.  W.  S.,  F.G.S. 

Zoological  Society.                            ^^H 

1 
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1856. 


Fehruary  I5M,  1856. 


Feb.  20th.— Eiport  of  a  Vbit  to  ihe  Dead  Sea,  by  H.  Poole,  E#q. 

forwarded  bv  the  Fort'ijni  Offict*. 
■'  On  tlie  Attinilies  of  the  large  extinct  Bird  {Gattonns 

panJtietmM),  indicated  by  a  fossil  femur  and  tibia,  discovered  in  Ihp 

lowest  Tertinry  nrar  I'arU,  by  Prof.  Owen»  F.G.S, 
Chi  some  Mammalian  Fossils  from  the  Red  Crag  of 

Suffolk,  by  Prof.  Owen.  F.G.S. 
March  5th. — Notes  on  the  Geology  of  some  partn  of  South  Africa,  by 

R.  N,  Rubidge,  Esq.  (in  a  letter  to  Sir  R.  I.  Murchison,  F.G.S.). 
^  On  Fossil  Remains  in  the  Cambrian  Rocks  of  the 

Longmyn.l  by  J,  W,  Salter,  Esq.,  F.G.S. 
{)n  the  Lowest  Sedimeularv  Rocks  of  the  South  of 

Scotland,  by  IVof.  R.  Ilarkncss  F.G.S." 
March  19th. — On  some  Orgatuc  Remains  from  the  Bone  Bed  at  thf* 

base  of  the  Lias,  by  the  Rer.  Mr.  Dennis  ;  communieatetl  bv  Sir 

Charles  Lycll.  F.G.S. 
Note  on  the  Borings  in  the  Valenciennes  Coal-licld, 

bj  MM»  Degoust'e  mid  Laurent.     In  a  Letter  to  A.  T^lor,  Eaq. 
--^ < On  tlie  Age  uf  some  of  the  SandstooM  And  Brooctaa 

in  the  South  of  Scotland,  by  Prof.  R.  Harkness,  F.G.8, 
AprU  9th.— On  the  Strata  in  the  CUffs  of  Hastings,  by  S.  II.  Beckioi» 

Eiq.,  F.G.S, 

On  the  Geology  of  Sydney,  Australia,  by  J^  8.  Wtkoii* 

;  comnmnicated  by  Sir  R.  1.  Murchison,  F,G.8. 

on  the  Strati^raphical  lUlations  of  the  ao-calletl  Samls 


E 


Sq. 


of  the  Inferior  Oolite,  byT.  Wright,  M.D. ;  ootnmuuicated  by  Prof, 

Ramsay.  F.G.S. 
On  the  probable  Origin  of  the  Dover  Straits  by  means 

of  a  Fisaure,  by  M.  Ami  Boui'»  For.M.G.S. 
April  '2lM. — On  the  Formation  of  Craters,  and  the  Nature  of  the 

Liquidity  of  Lavas,  by  G.  Poulett  Scrope,  Esq.,  M.P.,  F.G.S. 
May  rth. — On  the  Li|!:nitc3  at  Bovey-Tracey,  by  Dr.  Crokcr ;  cora- 

muuicated  by  the  President. 
^^-^^ On  some  app<'aranoe«  observed  in  draining  a  Mere 

near  Wretham  Hall,  Norfolk,  by  C.  J.  F.  Bunbury.  F^.,  F.G.S. 
On  a  FtMffd  Track  from  the  Mi  Hat  tone-grit  of  Tint* 

vil^ile,  Cheshire,  by  E.  W.  Binney.  Ein{..  F.G.S. 
Analysia  of  the  Cleveland  Irou-Ore,  by  A.  Diok,  Eaq. ; 

conmiunieated  by  Dr*  Percy,  F.G.S. 
Notice  of  the  Occurrence  of  Coal  near  the  city  of  E-u 

in  China,  by  the  Ref .  R.  IL  Cobbold.    (Fnmi  the  Foreign'oftice.) 
May  2Hliu— On  the  Silurian  R^x^ks  ofWin^touahire.by  John  Carrick 

fioore,  ¥^l,  F.G.S. 
-   .  On  the  Inflnence  of  Ocean  Currenta  on  the  Forma- 

tion  of  Strata,  by  C.  Babbage^   Esq.;  communicated  by  W.  U* 


I 


Fitton,  M.0.»  P.G.S. 


I 

I 

I 
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June  4tlK — On  the  Kciipr^r  SanJstouennd  its  Fossils  at  LeicesLor,  by 
J.  C;  Plant,  Esq. ;  commimicated  by  .1.  W.  Snltcr,  Esq,,  F.G.S. 

On  the  Kcuper  of  Warwick  aiid  its  Fossils,  hj  the 

Rev.  P.  B.  Bmdie.  F,G.S, 

— -  On  a  New  Genus  of  Fossil  Cephalopoda,  Diphceras^ 
by  J.  W.  Salter,  Esq.,  F.G.S. 

on  a  New  Orthoceraa  from  China,  by  S.  P,  Woodward, 


k 


Esq.,  F.G.S. 


On  Trap-dykes  penetrating  the  Syenite  in  the  Mal- 
vems,  by  tlie  Rev,  W.  Syinouds,  F.G.S. 

On  the  Oscillation  of  Laud  in  the  South  Sea*  by  J.  G* 


Sawkins,  Esq.,  F.G.S. 

On  the  Formation  of  Gold  Veins,  by  L.  L.  B.  Ibbet- 


^ 


son,  Esq*,  F.G.S 

June  18th.— On  a  Section  of  Mount  Lacha  near  Mont  Blanc,  by 
Major  Charters.  F.G.S. 

On  the  late  Eruption  of  Mauna  Loa,  by  W.  Miller, 

Esq.     (From  the  Foreign  Office.) 

On  the  Geology  of  Varna  and  its  Vicinity,  by  Capt. 


T.  Spratt,  F.G.S. 

-  On  the  Geology  of  Trinidad,  by  H.  G.  Bowen,  Esq., 


n 


F.G.S. 

On  the  Chalk  and  Grccusand  Fosails  of  Aberdeen- 
shire, by  J.  W.  Salter,  Esq.,  F.G.S. 

On  the  Correlation  of  the  Middle  Eocene  Tertiariea 


of  England,  France,  and  Belgiimij  by    Joseph  Prestwich>  Esq., 
^m     Trcas.  G.S. 

^^Jovember  5th. — On  the  Stereognathus  Ooliticus,  from  the  Stones- 
^B    field  Slate  of  Oxfordshire,  by  Prof.  Owen»  F.G.S. 
^BJovember  1 9th. — On  the  Occurrence  of  C'rystallization  in  Stucco, 
^^    by  Dr,  Buist ;  communicated  by  Sir  II.  I.  Murchison,  F.G.S. 

On  the  Occurrence  of  Allophane  at  Charlton,   by 

Prof.  J.  Morris,  F.G.S. 

L^- On  the  Red  Sandstone  and  Qnnrtzite  of  the  North- 

^K^  West  of  Scotland,  by  Professor  James  Nicol,  F.G.S. 
^Ipeceniber  3rd. — On  the  Eruption  of  Muniia  Lon  in  1855-56,  by 
'  F.  A.  Weld,  Esq.  ;  communicated  by  Sir  C.  Lyell,  F.G.S. 

' On  the  late  Eruption  of  Mnuna  Loa,  by  Mr.  Consul 

Miller.     (From  the  Foreign  Othce.) 

' On   the   Eruptions  of  Mauna  Loa  during  the   last 

sixteen  years,  bj  the  Kev.  ilr.  Coan.     (From  the  Foreij^n  OfKce.) 

— On  the  Occurrence  of  an  Earthquake  at  Ubodes,  by 

Mr.  Consul  Campbell.     (From  the  Foreign  Othce.) 

— — —  Additional  observations  on  the  Geology  of  Bulgaria, 

by  Captain  T.  A.  B.  Spratt,  F.G.S. 
December   17th,— On   i\\t    Tertiary   Freshwater    Deposits   of   the 
Western  Portion  of  the  Grecian  Archipelago,  by  Captain  T.  A. 
B.  Spratt,  F.G.S. 

On  an  Ice-carried  Boulder  at  Bnrgholm,  by  John 


W^olley,  Esq. ;  communicated  by  Sir  Charles  Lyell,  V.P.G.S. 


ZTl  AT^NTVKIISARY  MEZTtlVG. 

1856. 
December  1 7th. — On  the  Occurrence  of  Volcanic  Bombs  in  V&n  Di*- 

men's  Land,  by  the  Rev.  W.  B.  Clarke,  F.G.S. 
-^ Analyses  of  Waters  from  the  Turko- Persian  Frontier, 

by  Dr.  Richardson  and  E.  Browell,  Esq. ;  commiiuicatcd  by  W. 

K.  Loftus,  Esq,,  F-G.S. 
On  some  Minerals  from  Siam,  by  Measrs.  HUlier 

and  Moyle.     (From  the  Foreign  Office.) 

18.57. 
January  7tli.— On  ihe  Dichodon  cuspidattu,  by  Prof.  Owen,  F.G.S. 

— — ^ On  a  Fotiail  0[diidiau  from  Salouikai  by  Prof.  Oweo, 

F.G.S. 
— — On    some    addiiionnl    Cambrian    Fosfili    from    the 


Loiipmynd,  by  J.  W.  Salter,  Esq.,  F.G.S. 

On    some   ni'w   Silurian    Species  of  ^cidaspis  from 


Avtshire,  by  Prof.  Wyville  Thomjion  ;  communicated  by  Sir  R.     « 
I.^Murchiso'n,  F.G.S.  ■ 

On  two  species  of  Jcidafpis  from   Shropshire,  by 


J,  W,  Sftlter.  Esq.,  F.G.S. 
January  21  st. — On  a  Fossiliferous  Ironsand  occurring  on  the  North 

Downs  in  Kent,  by  Joseph  Prestwich,  Esq.,  Treaa.  G.S. 
On  some  Cnistacean   and  other  remains  from   the 

Permian  Rocks  of  Durharo»  by  J.  W.  Kirkby,  Es^j. ;  communicaliHl 

by  Thomss  Dnvidson,  Esq.,  F.G.S, 
February  -Ith. — On  the  Formation  of  Eock-basins,  by  J.  Cleghom. 

Esq. ;  communicated  by  Sir  R.  I.  Murcliison,  F*G.S. 
—  On  the  Copper-mines  of  Namaqitaland.  South  Africa, 

by  Dr.  Rubidge ;  communicated  by  Sir  R.  1.  Murchison,  F.G.S* 


After  the  ReporU  bad  been  read,  it  was  resolved, — 

That  they  be  received  and  entered  on  the  Minutes  of  the  Meeting; 

and  that  »uch  parts  of  them  as  the  Counctl  shall  think  fit  be  printed 

and  dbtributed  among  the  Fellows. 
It  WIS  aflerwards  resolved, — 

1,  That  the  thanks  of  the  Society  be  given  to  Sir  P.  G.  Egertoii, 
Bart.,  M.P.,  and  Sir  Charles  Lyell,'  retiring  from  the  Office  of  Vice- 
Praaiiinit, 

2,  That  the  thanks  of  the  Society  be  giren  to  8.  P.  Pratt*  Esq., 
rttifing  from  the  Office  of  Foreign  Secretary. 

3,  That  the  thanks  of  tlic  Socirtv  be  given  to  Prof.  Tliomas  Bell, 
Colonel  Sir  P.  T.  Cautley,  Sir  P.'  G.  Flgerton,  Bart.,  M.P.,  Prof, 
John  Morris,  Prof.  John  Phillips,  and  ll.C.Sorby,  Esq.,  retiring  from 
the  Council. 

AArr  tfie  Balloting  GlassCit  hnil  bren  duly  closed,  and  the  lists 
fxaminrd  by  Uie  Scrutineers,  tlie  foUuwing  gentlemen  were  deelarrd 
to  have  been  duly  elected  as  Offioera  and  Council  for  the  ensuing 
year:— 
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PROCEEDINGS 
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ANNUAL    GENERAL    MEETING, 
aSra  FEBRUARY.  1857. 


AWAED  OF  TDE  WoLLABTON  MeDAL  AND  DONATION  FuND< 


^ 


I       m 


The  Presidicnt  having  been  inadvertently  detained,  Sir  C.  Lyell^ 
as  Vice-Preisident,  was  requested  to  take  the  Cbair,  and,  the  prelimi- 
nary business  having  been  concluded,  he  placed  in  the  hands  of  Sir 
R,  I.  Marchison  the  WoUaston  Medal,  awarded  to  M.  Barraode, 
•aying:— 

Sir  Roderick  Murchison, — I  am  called  upon  very  unexpeot- 
ly,  in  the  absence  of  our  President,  to  explain  to  the  Meeting  the 
oundfl  on  which  the  Council  have  awarded  the  Wollaston  Medal  of 
this  year  to  M,  Barrande,  and  to  request  yon  to  take  charge  of  the 
same  and  to  transniit  it  to  its  owner.  I  might  well  have  hesitated 
to  undertake  tliis  task,  to  do  lull  justice  to  which  would  be  no  easy 
matter,  had  I  not  had  the  good  fortune  in  the  coyrse  of  the  last 
summer  to  visit  the  nei^hbourbood  of  Prague,  and  to  explore,  in 
company  with  M.  Barrande,  the  field  of  Km  successful  labours.  In 
this  way  I  had  an  onportiuiity  of  learning  by  what  menus  this  emi- 
nent palscontologiat  nad  been  able,  after  more  than  twenty  yeara  of 
persevering  research,  to  acenmulate  ginglc-handed  &o  wonderful  a  col- 
lection of  organic  remains.  I  saw  several  of  the  large  quarries,  which 
he  hatl  opened  at  his  own  cost  for  the  express  purpose  of  collecting 
fossils,  and  heard  him  converse  in  their  native  Bohemian  with  the 
workmen  whom  he  has  taught  to  be  his  skiltut  fellow-labourers.  I 
believe  I  am  under  the  mark  if  I  estimate  at  1.700  the  number  of 
w  species  of  Invertebrata  which  M,  Barrande  has  added  to  pala^on- 
logy  ;  and  it  is  a  singular  fact  that  ail  the  Bohemian  fossils  found 
y  bim  in  palaeozoic  strata  older  than  the  Devonian  have  proved, 
with  the  exception  of  a  few  braehiopods,  to  belong  to  species  unknown 
elsewhere.  When  I  beheld  the  quantity  and  beautiful  preservation 
of  the  fossil  stores  heaped  up  in  his  Museum  at  Prague,  they  ap* 
peared  to  be  more  Uke  t!ie  results  of  a  Govemmcut  Survey  than  the 
acquisitions  of  a  private  individual,  and  I  felt  convinced  that  no 
amount  of  zeal  or  pecuniary  resources  could  have  achieved  this  ob- 
ject had  not  the  collector  possessed  also  a  profound  knowledge  of 
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mftay  distinct  branches  of  naturitl  liistory.  M,  BaiTtLnde*fl  inresti- 
gations  Imve  for  ever  set  at  rpst  one  question  once  so  keenly  contro- 
verted, naiiiL'ly,  whether  there  existed  in  Palceozoic  as  in  Neozoic 
times  dijftinct  imturnl-Uislory  province*  of  Mollusca  and  of  other 
elasFcs  of  InverleUmlft.  lie  has  shown,  not  only  in  regard  to  the 
fnuna  called  by  him  PrimordiiiL  but  als(»  in  respect  to  hia  second  and 
third  fftuna*.  corresponding  with  what  we  have  usually  termed  Loiter 
and  Upper  Silurian,  that  dij»tincl  assemblages  of  s-pecics  inhabited 
simultiineously  •hfTerent  marine  areas.  Tlie  Paltsozolc  species,  for 
example,  of  Bohemia  differed  from  those  of  Scandinavia,  and  the 
North  American  species  from  both.  After  examining,  with  M.  Bar- 
rancle  as  niv  guide,  the  beautiful  sections  of  8tJurian  rocks  laid  open 
on  the  banks  of  (he  Moldau«  I  felt  convinced  that  he  had  correctly 
interpreted  the  order  and  succession  of  the  rocks,  and  in  whatever 
manner  we  may  endeavour  to  account  for  the  intercalation  in  the 
mid»«t  u{  the  Lower  Silurian  strata  of  certain  distinct  groups  of  spedet 
called  by  M.  Bnrramle  *'  eulonie*/'  we  must  at  least  accept  the  facta 
as  true,  and  belieic  the  exact  position  of  the  foasiliferous  formations 
to  be  as  they  are  described  by  this  accurati*  obsenrer. 

I  will  now  conclude  by  begging  you,  Sir  Boderick,  to  present  this 
medal  to  \l.  Barrande  in  the  name  of  the  Geological  Society,  and  to 
lasure  him  of  the  unmixed  feelings  of  reprd  and  admiration  with 
which  we  watch  the  progre&s  of  his  original  and  important  lahoun. 

Sir  Roderick  Mckchisom  thus  replied: — 

Sir, — I  have  great  satisfaction  in  beit>g  made  the  medium  to  con- 
vcy  to  my  eminent  friend  M.  Barrande  the  Medat  which  has  been 
bestowed  upon  him  in  terms  so  well  suited  to  his  merits. 

It  has  beeUf  I  assure  you^  an  increasing  and  constant  source  of 
delight  to  myself,  who  first  explored  the  environs  of  Prague  in  the 
year  1829,  when  a  few  trilobites  only  were  known  in  those  'trans- 
ition'  rocks,  to  mark  from  year  to  year  the  intelligence,  leal,  per- 
spicuity, and  mitiring  diligence  with  which  this  distingtiished  French 
ecntleman  has  rendered  his  '  SHnrian  Basin  of  Prague*  tndy  classical, 
W  amassing  a  mnltitude  of  organic  forms  hitherto  unknown,  by  the 
pnilosophical  spirit  in  which  he  lias  ronipared  and  ilUiiitrated  them, 
Rud  hy  the  talent  he  has  eviuced  in  clearly  defining  their  geological 
pofcition  and  relations. 

Knowing  thai  M.  Barrande  wrnl  to  Bohemia  as  a  stranger  who 
llld  to  lenrn  a  dith<-ult  language  before  he  could  thoroughly  inquire 
into  the  natural  hi.^tury  of  the  country,  and  seeing  that  with  very 
moderate  mean?*  he  has  accomplished  such  grand  results,  I  am  cer- 
tain that  our  Society  never  decreed  an  honour  more  thoroughly  in 
the  spirit  of  the  illustrious  Wollastou  than  at  this  Anniversary. 

I  am  clmrged.  Sir,  by  M.  Barrande.  to  offer  to  the  Geological  So- 
cidv  tile  i-xpressiou  of  his  profound  gratitude  for  what  he  terms  "  the 
higheat  distinction  which  a  geoUxiSl  CM  reoetv<%  since  it  emanates 
from  those  authorities  who  are  tne  moft  reapccted  and  the  most 
independent.*' 

'*  I  feel  (he  adds)  that  England,  in  tHua  bestowing  marks  of  her 
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consideration  upon  the  working  men  of  the  Continent,  powerfallj 
contributes  to  maintain  and  excite  the  true  zeal  for  scientific  re- 
searches." 

The  President,  C^L  Portlock,  having  taken  the  Chair,  proceeded 
to  JeUrer  the  Balance  of  the  proceeds  of  the  Wolkston  Donation 
Fund  to  Mr.  8.  P.  Woodward,  addressing  him  in  the  followuig 
words  : — 

Mr.  Woodward, — As  the  Coirncil  has  once  hefore  presented  vou 
witlj  the  proceeds,  and  as  on  that  occasion  your  claims  for  such  a 
tlistinction  were  fully  explained,  it  is  not  necessary  that  1  should 
now  dwell  at  any  great  length  on  your  genera!  merits ;  but  as  the 
gnppletnent  to  your  '  Manual  of  the  Mollusca,'  which  was  the  work 
to  which  the  Council  more  particularly  directed  its  attention  nn  the 
former  occasion,  has  been,  since  its  first  award,  published,  I  cannot 
but  refer  to  it,  as  having  fu!ly  maintained  the  high  character  of  the 
first  two  parts,  and  more  than  that,  having  brought  before  the  stu- 
dent certain  elements  in  the  study  of  natural  history  which  are  fre- 
quently overlooked  in  the  discussions  of  speculative  geology.  The 
comparison,  for  example,  between  the  tiumbers  of  recent  and  fosisil 
species  is  full  of  interest,  and  tljc  resuslt  obtained — namely,  that  the 
number  of  species  of  shell-bearing  MoUusca  whicb  are  known  to 
have  appeared  on  the  earth  and  passed  away,  is  to  the  number  of 
species  now  livhig  nearly  as  J1  to  10 — cannot  be  learnt  without  ex- 
citing in  the  mhid  very  interesting  speculation.  The  geographical 
distribution  of  the  Mollusca  is  also  a  most  interesting  and  valuable 
addition  to  the  work  ;  and  when  we  look  at  the  completeness  which 
you  have  thus  given  to  the  work,  at  the  expeuse  of  much  deep  re- 
arch  and  mofctt  arduous  labour,  we  cannot  but  admire  the  modesty 
hich  has  given  it  to  the  world  nuder  the  simple  appellation  of  a 
udimcntar)'  Treatise.  Nor  is  it  amougst  ourselves  alone  that  the 
merits  of  your  work  have  been  acknowledged,  as  it  has  already  l>e- 
corae  a  work  of  reference  in  the  bands  of  Foreign  naturalists,  inchidjng 
that  well-known  palfeontologist,  Bronn.  In  deciding  npon  thia 
award,  the  Council  had  also  in  their  consideration  the  work  you  have 
undertaken  on  the  Radiata ;  and  whilst  acknowledging  the  great 
value  of  your  'Manual  of  the  Mollusca/  have  been  anxious  to  assist 
you  in  the  preparation  of  this  new  work,  which  they  fully  anticipate 
will  in  your  hands  be  equally  snccessfuh  Let  me  also,  Mr,  Wood- 
ward, whdst  placing  the  proceeds  in  your  hands,  and  thus  fulfilling 
my  duty  as  President,  be  allowed  to  express  my  personal  feelings  of 
respect  and  regard  for  one  whose  progress  in  science  I  have  watched 
with  interest  for  many  years,  and  whose  ability,  industry,  and  genume 
modesty  1  have  ever  appreciated  and  admired. 

In  reply, — Mr.  Woodward  expressed  himself  much  honoured  by 

the  assistance  and  encouragement  givTu  him  by  the  President  and 

Council  of  the  Geological  Society,     lie  was  anxious  to  devote  him- 

?lf  to  the  preparation  of  a  Manual  of  the  Radiated  Animals,  as  they 

rere  much  studied  by  geologists ;  while  the  only  special  work  on 
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the  subject  was  the  *  Manuel  d'ActinoloKie '  of  M.  De  Bla 
published  thirty-two  reurs  ago,  and  so  little  known  in  ihia  country, 
that  the  copy  in  the  British  Museum  remained  uncut  till  he  had  oc- 
casion to  refer  to  it.  An  elementary  work  was  now  wanted  tor  tht 
uw  of  ttudenti,  and  ita  adoption  would  be  much  faciUtat^d  if  it  oIk 
tained  the  sanction  of  the  Geoiogical  Society. 

THE  ANNIVERSARY  ADDRESS  OF  THE  PRESIDENT. 

Gentlemkn»— It  is  now  my  duty,  whilst  delivering  that  annual 
addrcas  which  you  require  from  your  President,  to  recall  to  your 
recollection  those  Members  of  our  Society  who,  removed  by  death 
from  amongst  ub  during  the  pa»t  year»  are  deserring  of  especial 
notice,  aB  haf^ing  by  their  mental  labour  advanced  the  great  cause  of 
intellectual  progress  and  acquired  a  high  poflition  in  the  estimatioo 
of  men  of  science.  In  attempting  to  perform  this  painful  task  to 
IDT  own  satisfaction,  I  feel  that  I  am  obliged  to  review  the  history 
or  our  science  for  the  laat  fil\y  years,  as  the  first  name  oa  the  melan- 
choly list  of  illustrious  men  who  have  paaso<l  away  from  the  halU  of 
•deiice  if  that  of  one  of  a  band  of  intellectual  giant«  who  early  in  the 
present  century  seemed  formed  especially  for  the  great  work  of  laying 
the  foundations  of  a  new  science;  whilst  the  second  is  that  of  oar 
late  President,  who  was,  as  it  were,  the  personification  of  a  new  school 
of  men  of  vigorous  minds,  who,  taking  their  stand  on  the  foundation 
laid  by  their  predecessor*,  are  fitted,  by  their  arrurate  knowledge 
and  by  their  penetrating  and  hberal  spirit,  to  complete  the  structure 
by  enhirging  tts  boais  and  filling  up  its  details.  By  the  death  of  Dr. 
Bucklaiut,  that  early  school  o(  eminent  men  has  been  again  reduced 
in  number ;  but  ha]»py  ma«t  we  all  feel  that  several  of  iU  most  able 
tnembcrs  an;  still  auiungst  us;  men — ^it  is  unnecessary  to  mention 
namei — who  exhibit  in  th^  mofl  striking  manner  a  transition  cha- 
rioter,  by  uniting  the  excelleiuset  of  both  schools  i  and  who,  by  poa- 
•eaiing  a  freshness  of  thouitht  and  a  boldness  of  conception  which 
icem  tu  defy  the  baud  ot'  Time,  niiU  maintain  their  ancient  and  on- 
disputed  |)09t  of  leaders  of  our  Society. 

In  attempting  to  detail  the  worka  of  socfa  men  I  cannot  free  my- 
ielf  from  anuet)'»  as  1  fear  some  will  condemn  me  for  not  tiaasing 
over  umioticed  tlifir  defects  in  judgment,  and  exhibiting  them  aa 
mm  who  have  otvw  miltakeu  the  path  of  error  fur  that  of  truth  ; 
but  tanij  it  ia  more  profitable  to  look  even  at  the  greaie.Ht  men  as 
too  ofUn oriag  mortals,  and.  by  tracing  their  ini-iital  rhauges  to  draw 
A  wbolaHMBt  CAUtion  tfainat  the  hasty  ooDdtranation  of  the  opiniona 
^otlmOT  tlie  loo  fmiidiced  maiiitenanoo  of  cor  own.  The  gteataat 
merit  b  not  to  be  iaenWd  to  men  who  hatt  acter  altered  their  opt- 
nlona  nnder  the  li|^t  and  influence  of  more  matured  knowledge ; 
but  rather  to  those  who  have  frankly  acknowledged  their  original 
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errors  and  aasiduously  endr«vourrd  to  advocate  the  truth 
oppotid  it  may  hftvt  mm  in  their  first  opinions ;  and  in 
nfd  wad  idmiration  more  than  Dr 
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WilUam  Buck  land  was  the  eldest  sou  of  the  He  v.  Charles  Buck* 
land.  Rector  of  Templeton  and  Tnisham,  in  the  cottoty  of  Devoa ; 
he  was  born  at  Axminster,  March  12th,  1784,  and  in  1797  was  at 
the  ancient  grammar-school  founded  by  Bkiodcl,  a  cloth  manufac- 
turer at  Tiverton*,  in  the  17th  century;  in  1798  he  entered  St. 
Mary's  College,  Winchester,  and  in  1801  Corpiis  Chriati  College, 
Oxford,  as  a  Scholar  on  the  Exeter  Foundation.  In  1805  he  took 
his  degree  of  B.A.,  aud  in  1808  was  elected  a  Fellow  of  his  College. 
At  this  time  the  lectures  of  Dr.  Kidd,  Professor  of  Mineralogy,  began 
to  draw  attention  to  the  study  of  geology,  then  first  assuming  in 
England  the  aspect  of  a  regular  science  through  the  laJjours  of  the 
Founders  of  the  Geological  Society ;  and  it  was  only  natural  that 
'  me  who  as  a  hoy  had  manifested  a  strong  bias  towards  the  study 
of  natural  history,  having  commenced  when  at  Winchester  a  collec- 
tion of  chalk  fossils,  should  have  eagerly  listened  to  his  teaching,  and 
continued  at  Oxford  amongst  the  shells  of  the  Oolite  his  habit  of  col- 
lecting. Ilia  associate  in  such  researches  was  Mr.  Broderip  of  Oriel 
College,  who  had  acquired  much  knowledge  of  these  subjects  from 
the  Rev.  J.  Townsend,  the  friend  and  fellow-labourer  of  William 
Smith ;  and  it  is  said  that  the  fruits  of  the  first  geological  walk  up 
ShotoverHill  formed  the  nucleus  of  that  large  collection  which  forty 
years  afterwards  Dr.  Buckland  placed  in  the  Oxford  Museum.  From 
1808  to  1812  he  traversed  on  horseback  a  laree  part  of  the  south- 
west districts^  collecting  from  those  tracts,  which  had  been  the  scene 
of  the  earlier  labours  of  Smith,  materials  for  forming  sections  of  the 
strata  and  grouping  together  their  organic  remains.  In  1813  be  was 
appointed  Professor  of  Alineralog}'  at  Oxford,  on  the  resignation  of 
Dr.  Kidd,  and  became  a  Fellow  of  the  Geological  Society. 

Banking  now  amongst  the  most  eminent  itiouirers  into  the  physical 
history  of  the  earth,  he  embraced,  as  Dr.  Kidd  had  done,  geology  as 
weU  oA  mineralogy  in  his  lectures,  and  quickly  awakened  in  the  Uni- 
versity that  admiration  for,  and  interest  in  geology,  which  doubtless 
led  to  its  public  recognition  as  a  science  hy  the  endowment,  in  1819, 
of  a  Readership  for  Geology,  a  stipend  having  been  allotted  from  the 
Treasury,  at  the  instigation  of  His  Royal  Highness  the  Pruice  Regent, 
for  the  delivery  of  au  annual  course  of  lectures  on  Geologj- ;  and  to 
this  new  office  Dr.  Buekland  was  appointed.  The  Inaugural  Address 
which,  on  this  occasion.  Dr.  Buekland  deUvered,  on  the  ITilh  May, 
1819,  before  the  University  deserves  especial  notice,  as  it  expressed 
not  only  his  own  views  upon  questions  then  warmly  discussed,  hut 
those  of  a  large  portion  of  men  of  science,  including  the  great  Cuvier. 
It  was  only  natural  that  the  discoveries  then  beginning  to  be  made 
in  geology  should  have  alarmed  some  pious  hut  rather  narrow-minded 
persons  who  thought  that  they  were  at  variance  with  the  Mosaic  ac- 
count of  the  creation ;  but  the  objections  they  urged  were  met  in  a 
firanV  and  manly  spirit  by  Dr.  Buckland,  who  quoted  in  support  of 
his  own  opinions  the  following  passage  from  the  'Records  of  Creation* 
by  Sumner : — "  According  to  the  Mosaic  history  we  are  bound  to 
admit,  that  only  one  general  destruction  or  revolution  of  the  globe 
» Mcondceuten&ry  wm  cdebrat«d  on  the  dty  I  joined  this  M:hooL<^J.B.?. 
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has  taken  place  since  tbe  period  of  that  crcAtiou  wliich  Moses  tr- 
cord9»  and  of  which  Adam  and  Eve  vrere  the  first  inhabitants.  The 
certjiinty  of  an  erent  of  that  kind  would  ap])ear  from  the  discoTerica 
of  geoiogera,  even  if  it  were  not  declared  by  the  sacred  historian. 
But  we  are  not  called  u[M>n  to  deny  the  possible  existence  of  prerioiia 
worlds,  from  the  wreck  of  which  our  globe  was  organized,  and  the 
ruins  of  which  are  now  furnishing  matter  to  our  curiosity.  The  be^ 
lief  o{  their  existence  is  indeed  consistent  with  rational  probability, 
and  somewhat  confirmed  by  the  discoveries  of  astronomy,  as  to  the 
plurality  of  worlds,"  The  evidence  of  goologj'  has  in  fact  proved  the 
past  occurrence  of  many  convidnions,  and  there  was  therefore  nothings 
A  priori,  unreasonable  in  assuming  that  one  of  those  conTulsions  might 
hriTc  been  coeval  with  tbe  Mosaic  Deluge :  the  error,  which*  although 
it  liad  been  repudiated  by  Lituia^u*,  was  the  error  of  the  age  rather 
than  of  the  man,  is  that  of  supposing  it  ncces!«ary  to  vindicate  ge€»> 
logy  by  provhig  that  thiy  sanjc  deluge  had  been  the  cause  of  all  the 
disturbanoes  and  denudations  obscned  ;  and  not  ascribing  them  more 
correctly  to  the  conndsion  itself',  or  at  least  to  that  variation  in  the 
conditions  of  the  eartlTs  surface  wliich  at  the  same  time  led  to  the 
deatructiou  of  ntariy  species  of  animals  now  extinct  as  well  as  of 
nuiy  individuaU  of  species  still  existing. 

But  though  Dr.  Uuckland>  with  a  candour  ncTcr  cxceieded, 
abandoned  at  once  his  early  and  cherished  opinions  as  regards  the 
ffeologieid  proof  of  the  Deluge,  wben  further  examination  and  new 
diseoreriea  had  convinced  him  of  their  falUcy^  we  may  still  quote 
with  admiration  this  Inaugtiral  Leetur^  published  as  it  was  under 
the  title  of  *  Vindicitt!  Geologia%*  for  most  ably  and  nobly  did  Ur, 
Buckhuid  defend  ^lofO'  and  every  other  branch  of  science  from  the 
narrow  views  of  uiditarian!^,  who  would  at  once  do  away  with  the  real 
dtifcrence  betweeu  Man  and  Beasts  by  contining  the  exercise  of  that 
intellect  which  a^tmilati.^  Man  to  the  Deity  to  tbe  mere  gratification 
of  sensual  wants,  for  which  purpose  the  inferior  endow ment  of  In- 
aiiuct  is  found  sufficient  in  the  ordinary  animal  creation.  **  Now," 
Dr.  Buckland  obserres,  **if  by  utility  is  meant  subserrieucy  to 
tbe  oomnion  purposes  of  life  (though  it  may  be  easily  shown  that 
Cfoloffy  had  filirunk  from  a  comparison  with  few  other  sciences  even 
m  this  respect),  yet  such  views  should  be  altogether  olijected  to  in 
limine  as  unworthy  and  unphilosophical.  The  claims  of  geology  mar 
be  made  to  rest  on  a  much  higher  basis.  The  utility  of  science  ti 
fbonded  upon  other  and  nobler  views  than  those  of  mere  |i««uniary 

f»rofit  and  tangible  advantage.  The  human  mind  has  an  appetite 
br  truth  of  every  kind,  physical  as  well  as  moral ;  and  the  real  utility 
of  science  is  to  afford  gratification  to  this  appetite.  The  real  ques- 
tion then,  more  cs|>eciwly  in  this  |»hure,  ought  surely  to  be,  how  far 
the  objects  of  geologv*  are  of  sulfiaent  uuerest  and  importance  to  he 
worthy  of  this  large  and  rational  snecies  of  curiosity,  and  how  far  it* 
investigations  are  calculated  to  call  into  action  the  higher  powers  of 
the  mind.**  Dr.  Buckland  then  proceeded  to  dwell  on  those  wonder- 
ful phenomena,  organic  and  physical,  which  arc  tbe  objt^cts  of  a 
geologist's  itudy,and  aild^,  *'  !«urrly  these  will  be  admitted  to  be  ob* 


I 


I 


AirxmCRSilftY  ADfiA£83  07  TSE  PRBf tDHtTT. 


ieeU  of  flufficient  magntttide  and  grandeur  to  create  an  adequato 
Interest  to  engage  us  in  their  investigation/ *  Unquestionably ;  and, 
when  we  see,  as  is  so  often  the  case  now,  assemblages  of  simple  but 
intelligent  men  listening  with  marked  attention  to  Lectures  on  Geo- 
logy, and  on  science  generally,  can  we  doubt  that  they  atford  useful 
mental  food  even  to  the  most  humble,  and  have  a  tendency  tg  raise 
their  minds  from  mere  sensual  indulgence  to  the  healthy  contem- 
plation of  naturnl  and  therefore  divine  truths? 

In  181 S  Dr*  Buckland  was  elected  a  Fellow  of  the  Royal  Society; 
in  1824  he  was  chosen  President  of  our  Society  ;  and  in  1825,  whilst 
still  holding  with  nieinorable  ability  that  oilice,  he  was  advanced  to 
.  a  Canonry  of  Christ  Church,  having  previously  resigned  hb  Fellow- 
ship and  been  presented  to  the  Umvg  of  Stoke  Charity,  Uampshire: 
soon  after  he  married  Miss  Moreland  of  Sheepstead  Ilonse,  Abingdou, 
^an  estimable  lady,  who  shared  and  appreciated  his  scientifie  toil 
whilst  she  lightened  the  anxieties  of  life  and  spread  a  charm  over  home 
occupations  by  her  devoted  affection.  In  1H32  he  was  President  of 
the  British  Association  at  its  first  Meeting  in  Oxford,  He  became 
a  Fellow  of  the  Linnean  Society  in  182  L  In  1847  be  was  appointed 
a  Trustee  of  the  British  Museum^  the  geological  and  palieontologicttl 
cxallections  of  which  he  had  actively  promoted  for  several  years,  as 
he  had  also  supported  the  establishment  of  the  Museum  of  Practical 
Geology.  In  1845  be  wai*  appointed,  on  the  recommendation  of 
Sir  Robert  Peel,  Dean  of  Westminster ;  and,  although  it  has  been 
said  that  lie  never  aimed  at  high  distinction  in  theology,  it  cannot 
he  doubted  that  his  labours  in  advancing  every  branch  of  human 
knowledge  which  came  under  the  scrutiny  of  his  active  mind  were 
not  without  abundant  success  in  producing  that  frame  of  mind  which 
is  best  fitted  for  the  contemplation  and  appreciation  of  divine  wisdom. 
My  last  personal  meeting  with  Dr.  Buckland  was  on  returning  from 
the  Meeting  of  the  Association  at  Swansea  in  1848,  when  1  joined  him, 
Mr.  Greenough,  and  Mr.  Strickland  on  the  way  to  Cardiff,  passed  the 
evening  with  them  there,  and  on  the  next  moniing  crossed  over  to 
Bristol.  My  two  other  distinguished  friends,  who  have  also  been 
removed  from  us,  went  on  inimedJately  to  London,  but  Dr.  Buckland 
remained  with  me  to  examine  the  Cathedral  and  the  celebrated  Red 
Church,  and  no  time  can  elFace  the  recollection  of  the  enjoyment  I 
experienced  in  being  guided  through  those  venerable  buildings  by 
one  who  freely  and  unostentatiously  communicated  the  rich  stores  of 
his  arch«ological  knowledge.  I  parted  with  him  at  Didcot,  he  pro- 
ceeding to  Westmioster  and  I  to  Oxford, 

To  form  a  correct  notion  of  the  powerful  manner  in  which  Dr. 
Buckland  influenced  the  progress  of  Geological  Science,  it  would  be 
necessarj%  not  only  to  pass  in  review  the  long  series  of  his  Geological 
Contributions,  but  also  to  realize  the  effect  he  produced  on  his 
hearers,  and  on  the  University  generally  by  his  lectnrfs.  In  the 
present  instance  I  must  confine  myself  to  the  first  of  these  objects, 
as  I  cannot  hope  to  convey  to  the  mind  of  any  one,  who  had  never 
heard  Dr.  Buckland  speak,  the  inimitable  effect  of  that  union  of  the 
most  playful  fancy  with  the  moat  profound  reflections,  which  so 
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eminentlY  chnrocterLxed  hiB  scientific  onitoiy.  In  1813  he  riah 
the  north  of  Ireland,  in  compimy  with  the  Rev.  W.  D.  Con\h«are 
(now  Dean  of  Lland&ff ),  and  the  result  of  that  most  interesting  racap 
tion  tour  was  publishetl  in  the  Transactioni  of  our  Society,  1816. 
It  muKt  be  rememhered  that  the  discussions  between  Neptunists  and 
Volcanista  had  not  then  ceased,  and  that  in  this  nxost  remarkable 
basaltic  district  the  controTenialists  found  ample  materiab  for  their 
respective  aro^mnents.  The  curious  indurated  porcelknic  fchtst  of 
Fortniah,  fulfof  ammonites,  haying  been  confounded  with  true  basalt, 
WIS  eagerly  cited  as  a  proof»  that  bastUic  rocks  g^iierally  had  betn 
in  a  state  of  aqueous  solution  or  aMpcmiion,  Nothing  ocmld  ha^e  been 
more  sound  than  the  analogy  drawn  by  Dr.  Richardson  between  the 
Portrush  schist  and  other  calcareous  or  argillaccouis  strata  containing 
organic  remains i  his  error  was,  in  considering  the  Portrush  rock  "a 
fine  basalt,'*  and  thus  extending  thi:^  analog^'  to  the  true  columnar 
baaaU  of  the  adjacent  district,  Playfair  pointed  out  the  error  of  this 
Itiaoning,  but  it  was  still  clung  too,  founded  as  it  was,  upon  an  im- 
portant fact,  wlkich  then  remained  isolated  or  without  apparent 
connexion  with  the  general  phenomena  of  the  district.  The  obaer* 
vationi^,  howerer,  of  the  Rev.  W.  D.  Convbcare  and  of  the  Rer.  W. 
Buckland  strengthened  the  opinion  of  Playfair,  by  showing  that 
these  indurated  strata  were,  by  their  orgauic  contents,  related  to 
the  strata  of  tlie  adjacent  country.  About  half-way  between  Bally* 
castle  and  Bushmills,  near  Ballinloy,  the  clialk  formation  risea 
sufficiently  high  to  disclose  its  sub-strata  :  a  yalley  opening  to- 
wanls  the  sea,  near  White  Park,  shows  that  they  here  consist  of  the 
slate-^lay  of  the  lias  formaUou,  with  gryphites  and  ammonitea. 
Farther  west  the  tihalk  cliffs  again  emerge  from  the  level  of  the  ae^ 
immediately  beyond  Duuluce  Castle,  and  continue  to  rise  till  they 
are  broken  off  at  the  commencement  of  the  Portrush  Strand.  A§ 
they  here  exhibit  nearly  the  same  thickness  which  they  poaseaa  near 
White  Park,  we  are  naturally  led  to  expect  the  recurrence  of  sinular 
snh-strata  near  this  {joints  and  aceordingly  in  the  peninsula  of  Port* 
rush,  a  singular  rock  is  seen  divided  by  inlerposed  masses  of  greeo- 
stone,  but  containing  ammonitea  and  gryphitev,  and  {loaaesaing  ea* 


actly  that  diarai  ter  which  would  be  Mnimed  by  the  »late*claj  btfofo 
dtioribad,  if  imlurated  by  tbt  actiofi  of  heat.  **  llie  paniMiila  itadC" 
tbe^  obierye,  *'  which  may  be  about  a  mile  in  circumfrreDoe^  ta  teead 
with  low  cliffs  on  tba  w«bI»  north«  and  east  i  those  on  the  west  pre* 
scot  a  rudely  prianatie  gfwoatone^  those  on  the  uorth  and  east  Uhular 
maai  of  praeoatone,  orerlytng,  and  in  some  places  appearing  to 
lUffMit  widi,af«i7  remarkable  rock,  which  has  been  the  subiect  of 
wqA  diacnaatmi  anoog  tha  supporters  of  opposite  theories.  It  is  a 
linty  ikt^  eaacily  aimilar  to  the  indurated  slate^tlay  which  forma 
the  wall  of  the  Carrkk  Mawr  dyke  in  the  Bally  castle  etjllieries ;  and 
Uia  analogy  is  rendered  the  more  striking  frcwi  the  further  fesem- 
bfauiee  of  the  greeastona  of  tliat  dyke  to  tm fTifaiatriiii  of  theaa  eUflb. 
la  tbis  flinty  slate  are  contained  nttmaroiia  inmrfaaiiNis  of  Coftmrn 
mmunit  uitested  with  pyrites,  the  abafla  hmm  wttikr  to  thoaa  ftmad 
b  tba  alate  underlying  the  chalk  wv  Bauiutoy :  **  and  **  wa  fall 
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l»  while  examining  the  spot,  that  the  rock  was  no  other  than 
slate-cky  of  the  lias  formation  in  an  indurated  state," 
In  1814  Dr.  Buckland  viaited*  in  conjimction  with  Mr,  Greenough, 
an  insulated  group  of  rocks  of  slate  and  greenstone  in  Cumherland 
and  Westmoreland,  on  the  east  aide  of  Appleby,  and  his  paper  de- 
scribing them  was  read  March  2S,  1815.  HaT'ing  pointed  out  the 
RBBociation  of  the  alates  with  greenstoneB  and  the  appearance  in  two 
iocalitiefi  of  granite,  enclosed  aa  it  were  by  the  schists  and  dilfering 
firom  the  Shap  Fell  granite,  he  enters  on  the  congideration  of  the 
strata  by  which  they  are  encircled.  On  the  east  side  the  Old  Red 
Sandstone  ig  interpo&cd,  with  little  disturbance,  between  the  slates 
and  the  Mountain  Limestone  of  Cross  Fell ;  but  on  the  west  side,  or 
in  contiguity  wth  the  greenstone,  there  are  eTidences  of  considerable 
disturbance.  The  beds,  so  regular  and  of  such  great  thickness  on 
the  east,  appear  but  rarely  on  the  west,  whilst  the  red  sandt^tane  of 
the  plain  of  Carlisle  abuts,  except  in  a  few  cases,  abniptty  against 
the  greenstone  and  slates,  or  against  the  truncated  extremities  of  the 
lower  limestone  strata.  Without  following  the  authors  into  minute 
details  of  the  shattered  limestones  and  associated  coal-measures, 
some  of  which  had  been  thrown  into  a  vertical  position  and  brought 
into  contact  with  the  greenstone,  it  may  be  observed  that  one  great 
object  was  to  prove  the  distinction  between  the  more  recent  red 
sandstones  of  the  plain  of  Carlisle,  and  the  Old  lied  Sandstone  or 
conglomerate  that  divides  the  great  limestone  seriee  of  Cross  Fell 
from  the  slates,  as  the  contact  of  both  with  the  slate  rocks  had  led 
to  much  confusion  and  many  doubts  upon  the  subject.  The  result 
of  the  investigation  was,  that  Dr.  Buckland  came  to  the  conchisioQ 
that  the  Carlisle  red  sandstone  is  the  same  with  that  of  the  vales  of 
'heshire,  Salop,  Lancashire,  and  York,  the  matrix  of  our  quarries  of 
rpsum  and  rock-salt,  and  is  geologically  a  deposit  more  recent  than 
le  magnesian  limestone  which  is  incumbent  on  the  upper  strata  of 
le  principal  English  coal-tields.  Such  investigations  as  these 
rere,  at  this  early  epoch,  attended  with  great  difficulties,  and  it 
lot  be  said  that  they  are  even  now  always  freed  from  such  diffi- 
culties. 

In  18 16  was  read  the  papfr  on  the  Plastic  Clay  near  Reading, 
the  result  of  inquiries  made  in  1814  ;  and  here  we  find  him  an  able 
pioneer  in  the  Eocene  formations,  sketching  out  as  it  were  the  lead- 
ing features  and  beginning  that  system  of  correlation  between  the 
English  beds  and  those  of  the  Paris  basin,  which  has  since  carried 
thia  section  of  geological  research  so  very  near  to  perfection.  It  ia 
impossible  to  read  this  paper,  in  which  we  recoguiae  the  celebrated 
""^Wlwich  beds,  and  the  sands  in  contact  with  the  chalk,  and  the 
rear  and  tear  of  the  chalk,  without  adrairmg  the  acute  and  accurate 
ibaervatiou  he  gave  to  a  subject  which  has  subsequently  exercised 
much  patient  inquiry. 

Another  paper,  read  March  15»  1816,  described  the  carious  aiii- 
jous  bodies;  like  gigantic  pears  in  form,  found  in  the  Chalk  of  the 
f^Jorth  of  Ireland,  and  known  under  the  name  of  Paramoudra.     The 
inimal  nature  of  these  bodies,  and  their  analogy  with  other  spon- 
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giftroui  bodiei  of  the  chulk,  wm  m&mtAined  by  Dr.  Biicklimdi  tSJ 
the  general  theory  of  the  separation  or  aegregation  of  the  siliceous 
mntter  from  the  compound  pulp  of  lime  and  silei,  of  which  the 
chalk  deposit  onginally  consisted^  and  of  its  assimilation  hj  the 
organic  tissues  giving  rise  to  those  llintj  bodies  so  common  in  the 
chalk,  was  fnlly  and  clearly  explained. 

December  3>  1819. — Attention  had  been  directed  by  Br.  Kidd 
and  Professor  Phiyfair  to  the  Lickey  Hill  in  Worcestershire  aa  the 
|KMsibIe  nearest  source  of  the  siliceous  pebbles  accumulated  on  th< 
pkiua  of  Warwickshire  and  the  Midland  Counties,  on  the  summit  of 
some  hills  near  Oxford,  and  in  the  valley  of  the  Thames  from  Oxford 
to  its  tenninatioti  below  London,  when   Dr.  Buckland,   in  whose 
mind  the  contemplation  of  the  grand  effects  which  may  be  produced 
by  the  action  of  water  in  some  of  its  most  striking  forms  had  already 
obtained  a  powerful  intluencp,  proceeded  to  examine,  in  conjunction 
wilhCoimt  Brenner  of  Vienna,  the  Liekey  Hills.     Subdividing  them 
into  two  sections,  the  Upper  and  thi'  Lower  Lickey,  he  showed,  that 
whilst  the  upper  belongs  to  the  overlying  Uvd  Sandstone,  the  lower 
Lickey,  like  the  Stiper  Stones,  and  the  siliceous  beils  at  the  south-east 
baaeof  May  Uill,  underlii%  as  Mr.  Aikin  had  pointed  out,  what  wu 
then  called  the  grauwacke  slate.  Dr.  Buckland  inferring  that  the  true 
pUce  of  the  quartz  rock  of  thv  Lit-kcy  is  *'  towards  the  lower  extre- 
mity of  that  series  of  depositions  which  are  usually  associated  under 
the  name  of  grauwacke  formations.*'   It  is  curious  to  read  theae  names 
of  rocks  in  association  with  the  irrra  mcogniia  of  the  grauwacke  for* 
mat  ion,  which  have  now  lioen  rendered  so  familiar  to  ns  in  connexioa 
with  *  Siluria  *;  but  though  Dr.  Buckland  did  not  then  anticipate  tht 
imixjrtant  geological  position  they  would  once  hold,  he  afterwards 
pouited  out  how  desirable  it  would  be  to  give  them  a  carefui  exami- 
nation.    The  rc-ady  disintegration  of  the  Lickey   rock,   in  conae- 
qucnce  of  its  brecciatcd  structure,  was  pointed  out ;  and  Dr.  Buck- 
land,  in  the  second  part  of  his  paper,  considers  the  evidence  which 
the  transport  of  these  pebbles  over  a  wide  range  of  area,  aa  before 
noticed.  Invars  tu  the  fact  of  a  recent  deluge.      It  ta  unneccasuy  to 
follow  the  author  in  hia  reasonings  upon  this  subject,  or  in  his  care- 
ful tracking,  as  it  were,  of  the  pebbles  on  their  onward  course,  as  no 
one  can  doubt  the  fact  of  such  transport,  thoitgh  many  may  demur 
to  the  conclusions  drawn  from  it.     Tnc  same  may  be  said  in  res|>ect 
to  the  bones  of  the  Mammoth.  Hhinoceroa,  Uippopotannis.  and  other 
animals  found  in  the  iMMralled  diluvial  gravel ;    but  even  in   tkia 
paper,  where  the  object  was  lo  trace  out  the  action  of  the  deluge  of 
Scripture  history,  Dr.  Buckland  was  a  true  geologist,  and  atreadjr 
arkn<»wledged  the  importance  of  the  great  principle  of  ordinary,  m 
contrasted  with  extmordinary  causes,  by  repreaentmg  deluges  aa  one 
class  of  ordinary  causes ;  the  Mosaic  deluge  being  '*  the  latcft  flfi/ii- 
riaji  catastrophe  that  has  affected  the  surface  of  our  globe/* 

April  19,  1 822. — In  order  not  to  break  the  continuity  of  Dr. 
Buekliuid's  series  of  communications  to  the  Society,  I  reserre  the 
consideration  of  his  able  paper  on  the  Alps,  as  welt  as  of  hta  *  Rdi« 
qiUK  DiluviattK,*  aikd  the  paper  wliich  he  read  to  the  Royal  Soctetj 
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|p  1821  on  the  same  subject,  and  wliich  waa  crowned  with  the  Copley 
Pttedal,  until  the  close  of  my  notice  of  his  other  works. 

The  paper  read  on  April  19,  1822,  upon  the  excavation  of  valleys 
by  diluvial  action,  liaving  been  written  before  the  publication  of  the 
•  ReUquia?  Diluvianir,*  niHy  be  considered  a  precursor  of  that  remark- 
able work.  Admitting,  as  every  geologist  must  do,  that  the  action 
of  those  internal  forces  wliich  either  elevate,  depress,  or  crack  the 
crtist  of  the  earth  must  in  many  cases  tend  to  form»  or  at  least  to 
iiitluence  the  direction  of  valleys,  Dr.  Buckland  considered  that  the 
irregularities  consequent  on  the  preceding  action  of  subtcrraneona 
forces  had  been  modified  by  the  action  of  violent  inundations  hollow- 
ing out  portions  of  the  surface  and  removing  the  fragments  to  a 
diatance,  at  differenf  perioih  of  time  intermediate  between  the  de- 
position of  the  most  ancient  and  the  most  recent  formations.  Here 
it  is  evident  that  Dr.  Ciickland  assumed  an  action  of  inundations  or 
floods,  for  the  term  cannot  lie  applied  to  submarine  currents,  prior  to 
tlie  historic  deluge ;  and  in  fact  he  connects  them  with  thnt  deluge 
by  stating  that  *'  a  cause  "Similar  to  that  last  mentioned  has  wrought 
extensive  changes  on  the  surface  (however  variously  modified  by  pre- 
ceding catastropheg)  at  a  period  subsequent  to  the  deposition  and 
consolidation  of  the  most  recent  of  the  regular  strata.  The  dilu- 
vian  waters  to  which  these  effects  niust  be  referred  (if  we  except  the 
very  limited  and  partial  action  of  modern  causes,  such  as  of  torrents 
I  in  cutting  ravines  of  rivers,  in  forming  deltas,  of  the  sea  in  eroding 
,  its  cliffs,  and  of  volcanos  in  ejecting  and  accumulating  miueral  mat- 
ter) appear  to  have  been  the  last  agents  that  have  operated  in  any 
extensive  degree  to  change  the  form  of  the  earth's  surface."  Since 
that  period  t)ie  idea  has  become  famihar  to  our  minds,  through  the 
pMlosophical  labours  of  Sir  C.  Lyell,  that  the  forces  and  causes  wo 
see  now  in  action,  or  in  other  words  '*  the  modem  causes  '*  of  I>r, 
^^^uckland,  are  only  so  many  exempli ficationa  of  the  laws  of  Nature, 
^■^laws  which  we  have  no  reason  to  believe  have  ever  been  other  than 
HPIllfiiriable.  Whilst  then  most  modern  geologists  would  assuredly 
I  M^be  the  formation,  as  well  as  the  moditication  of  the  many  land 
f  T«R(tya  referred  to  by  Dr.  Buckland,  to  natural  causes,  such  as  are 
now  in  action,  few  would  attribute  them  to  the  action  of  a  violent  and 
transient  inundation ;  and  if  not  the  land  valleys,  how  much  less 
would  th«y  be  disposed  to  admit  that  "the  English  Channel  is  a 
submarine  valley,  which  owes  its  origin  in  a  great  measure  to  dilu* 
\ian  action'* !  It  is  unnecessary  to  enter  here  into  a  cousiderntiou 
of  the  great  physical  difficulty  of  placing  water  in  such  a  position, 
or  of  inve»tmg  it  with  such  a  moving  power,  as  should  enable  it  to 
produce  by  one  great  movement  such  magniticent  effects ;  and  1  will 
only  state  my  humble  conviction,  that  the  advocates  of  moderate 
forces  continuing  in  action  for  a  long  lime,  rather  than  those  who 
Aflsnme  vast  forces  acting  in  a  moment  (as  it  were)  of  time,  are  at 
faresent  m  the  ascendent. 

I  1822. — About  the  same  period  Dr.  Buckland  was  associated  with 
a|dev.  W.  D.  Conybeare  in  a  paper  (published  in  the  same  volume 
j^Pfce  above)  on  the  "  South-western  Coal  Uiatrict  of  England," 
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In  this  paper  the  rocks  deaeribed  are  classiHed  in  the  Vi 
order  in  two  grand  series :  the  first  begiuuhig  with  tlie  trauBitlon 
rocka  of  old  times,  and  ending  with  the  coal  furmatiou  i  the  second 
beginning  with  the  newer  red  sandstone*  and  ending  with  the 
thus — 


No.  1. 

Grepracke. 

Transition  limestone. 
Old  red  stndBtoue, 
Carboniferous   or   mountain 

limeatone. 
Coal  ineftBures. 


pl^ 


No.  2 

1 .  Newer  red  sandstone^  compri- 
sing— 

a,  Dolomitic conglomerftle 

b.  Red  sandstone. 
€.  Red  marl. 

2.  Lias. 

3.  Oolite 

The  leading  physical  difference,  namely  want  of  confomiabilily, 
between  these  two  sections  of  rocks  is  noiuted  out  by  the  ttuthon; 
the  tirat  or  lowest  eectkm  being  usually  highly  inclined,  and  the 
second  or  newer  approaching  more  to  honxontahty  ;  the  authors 
deducing  from  this  circumstance  a  caution  for  those  who  expect  to 
find  a  coal  deposit  under  every  patch  of  new  red  sandstone,  by  point- 
ing out  that  an  envelope  of  this  kind  may  spread  orer  eTcry  or  any 
member  of  the  underlying  inclined  strata.  Tlie  authors  also  ex* 
plain  that,  though  these  two  great  series  of  deposits  usually  include, 
when  complete^  the  members  enumerated,  it  must  not  be  expected 
that  all  should  be  found  in  every  natural  section,  as  one  or  other  may 
be  wanting,  and  thus  a  particular  de]>osit  mar  be  brought  into  iro- 
niediate  coiuiexion  with  another,  from  which,  in  a  normal  Ejection,  it 
would  be  separated  by  many  others.  In  fact,  the  teaching  of  gcolon 
is»  that  when  a  mineral  deposit  hii4  heeu  linked  to  some  definite  rpcca 
of  the  earth^s  histor}-  by  the  organic  relics  it  contains,  it  ceaaet  to  be 
a  mere  crude  mass  of  matter,  and  l>ecomes  a  speaking  {wgc  of  that 
history.  Other  pageti  may  be  torn  out  or  obliterated  in  the  various 
copies  of  this  history,  but  yet  the  still  remaining  pages  ^ill  occupy 
their  original  and  true  positioB. 

The  priticipal  bastits  of  the  dittriel,  which  include  ae  many  import- 
ant  eoat^lds,  are  thus  classed  ; — 

1 .  That  of  8omenetahirr  and  Soutli  Glouccstcrshirr  as  the  baaiii 
of  Bristol. 

2,  That  of  tlie  Forest  of  Dean. 

5.  The  great  coal-basin  of  South  Wales. 

The  bmmdanes  of  each  of  these  ooat-fields  are  Iraced,  the  distii- 
hution  of  the  rocks  described  in  ths  ftdlest  detail*  the  phauiumeua  of 
the  faults  investigated,  and  most  mnarkabte  they  are,  as,  in  the  Bristol 
btni  tht  limsstoiM  has  been  at  one  place  thrown  up  to  such  an  ex* 
tent  as  to  ^mear  to  re-emerge  in  the  midst  of  the  coal  roeMomn 
wkOst  at  aootncTt  the  coal  measitres  havt  subaided  to  such  an  asCaai 
as  to  appear  to  dip  Ixmratli  the  mnuntAin  Umesloiie  ''on  which  the^r 
itt  tad  repose.*'  The  paper  is  illustrated  by  numerous  det^lcd 
sections  of  the  strata,  in  which  the  positions  of  the 
gf  dial  ars  exhibited.  &e,  so  that  the  papi  r  will  always 
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tbie  record  of  carefully  obaerved  facts  and  be  consulted  by  the 
ific  miner  as  a  useful  guide. 
There  is  dso  a  brief  notice  of  the  fossils  of  the  district  ;  but  this 
it  Bubjert  had  not  as  yet  been  fully  develojied  or  become  a  di- 
stinct science,  nor  had  Siluria  been  explored,  so  that  this  part  of  the 
paper  is  not  in  importance  et^ual  to  the  rest.     At  the  present  moment, 
indeed,  we  can  hardly  eatimate  the  true  value  of  such  elaborate  papers, 
or  tiie  vast  labour  of  collecting  the  data  for  compiling  them  ;  euter- 
ig,  as  we  now  do,  upon  our  inf)uirie»,  after  these  early  pioneers  of 
'ience  have  shaped  out  a  course  for  us,  and  enabled  us  to  pass  easily 
>ver  ground  which  to  them  was  full  of  difficulties. 
February  20,  1H24. — In  the  paper  read  on  this  day,  Br.  Buck- 
^land,   then   President  of  the  Society,  announced  the  diacoTcry,  at 
ntonesficld  near  Woodstock,  of  parts  of  the  skeleton  of  an  enormous 
)aail  animal,  which  had  been  then  deposited  in  the  Museum  of  Ox- 
ford.    This  animal  Dr.  Bueklnnd  identified,  though  the  fragmenta 
?re  few,  as  belonging  to  the  order  of  Saurians  or  Lizards,  and  from 
IB  length  of  tlie  largest  thigh  bone  he  deduced  a  length  of  40  feet, 
nd  n  bulk  equal  to  that  of  an  elephant ;  although,  as  he  rightly 
observed,  the  same  proportions  cannot  be  always  ascribed  with  safety 
fossil  and  recent  species.     Ue  named  this  auimal,  relics  of  which 
lad  also  been  obtained  by  Mr.  Mantell  from  the  Weakleu,  generi- 
cally  Alegalosaurus,  and  it  would  appear  that  in  his  examinations  he 
availed  himself  of  the  assistance  of  Mr.  Conybeare  and  the  greatCuvier, 
Dr.  Buckland  also  noted  the  existence  of  the  elytra  of  Beetles  in  the 
now  so  well-known  deposit  of  Stouesfield,  as  well  as  the  hones  of 
what  he  then  considered  birds,  but  which  he  afterwards  ascertained 
to  belong  to  a  Pterodactyle, 

In  this  year  Dr.  Buckland  contributed  two  other  papers  to  the 
Transactions,'  the  first  on  the  "Occurrence  of  Agates  in  Dolomitic 
krata  of  the  New  Red  Sandstone  Formation  in  the  village  of  Saiulford, 
two  miles  east  of  Banwell."  He  describes  them  as  exteriorly  rugged, 
mt  internally  as  made  up  of  alternating  hands  of  chalcedony,  jasper, 
[imd  homsKjne,  disposed  in  irregular  and  concentric  curves,  the  outer- 
most being  conformable  to  the  irregularities  of  the  external  surface, 
whilst  the  interior  is  occopied  by  an  amorphous  mass  of  chalcedony 
and  homstone,  through  which  are  dispersed  a  number  of  smaller  and 
nearly  spherical  agates.    These  agates  resemble  the  Bird's-eye  Agate, 
iRud  are  distinguished  by  Dr.  Buckland  from  the  imperfect  agates 
died  potatoe-stones,  so  common   in  these  strata.      Dr.  Buckland 
-ibes  the  formation  generally,  but  not  always,  to  the  infiltration  of 
iliceous  matter  into  geodes  or  cavities  of  the  rocks,  as  in  the  case 
>f  the  agates  of  trap-rocks  ;  and  he  observes,  tliat  '*  wherever  silex 
present  in  a  state  of  sufficiently  minute  division  to  be  filtrated  into 
ny  small  cavity,  there  the  fonnntion  of  agates  may  proceed." 
Dr.  Daubeny  is  quoted  by  Dr.  Buckland  as  ha\ing  found  entire 
*d&  of  jasper  and  jasper-agate  in  the  dolomite  hills  near  Palenno  j 
td  m  that  region  the  formation  of  such  bodies  might  be  more  readily 
dmilated  to  that  of  the  geodes  of  trap-rocks  ;  as  it  may  be  sug- 
tliat   th£  infiltration  of  silica  in  an  undissoked  condition, 
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IioMTvcr  minutely  subdivided,  could  scarcely  lend  to  the  formation 
of  agates  ;  and  that  it  is  more  probable  that  the  passage  of  highlj 
heated  steam  through  the  rocks,  under  the  influeuce  of  some  kiod 
of  igueous  action,  has  led  to  the  solution  of  the  silica,  and  its  Sttbae- 
(juent  depositiou  lu  the  cavities  of  rocks. 

In  the  second  paper,  the  discovery  of  the  bones  of  an  Igiianodon  in 
tlie  irousand  of  the  Wealden  of  the  Isle  of  Wight  and  in  the  Isle  of 
Purbeck  is  announced  ;  its  range  being  thus  extended  from  Tilgate 
Forest,  where  it  was  first  tliscovered  by  Dr.  Mantel!.  These  bones 
were  accompanied  by  others  of  the  Megalosaurus ;  and  at  Sandown 
Hay  sjiectmens  of  a  Zamia,  Znmia  crassa  of  Lindley,  were  also  found. 

Such  papers  as  these  are  most  curious,  as  they  show  the  cart*ful 
but  sure  steps  with  which  our  early  masters  in  this  scicni-e  tried  their 
way,  wheu  walking  in  a  hitherto  almost  unknown  track  and  putting 
together,  one  by  one,  those  links  which  were  to  be  aflerwaras  more 
completely  combined  into  one  whole. 

February  7,  1825» — ^Dr.  Bucklaiid  read  a  verj'  interesting  paper  on 
the  **  Formation  of  the  Valley  of  Kingsclere,**  and  other  valleys  by 
the  elevation  of  the  strata  that  enclose  them,  and  not  by  denudation. 
In  this  paper  he  explaius  the  peculiar  characterbties  of  sucli  valleys 
in  being  surrounded  l»y  bold  escarpments,  the  strata  of  which  dip 
away  from  each  other  outwards.  Ue  then  referred  to  the  great 
valley  of  the  Weald,  and,  applying  his  reasoning  to  it,  he  says  that  no 
force  of  water  alone  could  have  produced  such  effects  as  arc  here  ob- 
served, though  he  was  dis(|M)!ted  to  admit  that  such  force  might  have 
l>ccu  sufficient  to  remove  the  ndibi^h  resulting  from  the  previoiu 
disturbance,  fracture,  and  ele\atiun  of  the  strata. 

Following  up  the  argument,  he  demonstrates  that  the  ITampshire 
«id  Loudon  Tertiary  Basins  were  probably  separated  from  each  other 
by  the  elevation  of  the  suhjaceut  chnik  snbsequeut  to  the  de|)0!iittun 
of  tlie  strata  of  which  they  are  formed,  and  points  out  as  a  confirm- 
atoiy  fact,  that  on  the  summits  of  some  of  the  highest  chalk  hills 
betiroen  them  are  isolated  masses  of  strata,  of  which  the  identity  of 
chancier  with  that  of  the  plastic-clAy-furmatian  in  the  basins  of 
Lonilon  and  the  New  Forest  affords  abundant  grouud  for  concluding 
that  these  two  basins  were  originally  united  together  in  oue  conttnuetl 
deposit  across  the  intervening  chalk  of  Sali<)bury  Plain  in  WUts,  and 
the  plains  of  Andovcr  and  Basingstoke  in  Hants;  their  separation 
into  the  two  distinct  ba^^ins  of  LA>ndon  and  Uampshire  having  rt* 
suited  partly  from  local  elevations  and  depressions,  by  subtennneau 
violence,  since  the  deposition  of  the  plastic  cUy ;  and  parti v  from 
the  still  more  reeeot  icfnovnl  of  much  of  their  substance  by  fliluvial 
dflnadation. 

A  stmilar  conclusion,  bold  as  it  mutt  have  then  been  considered, 
Dr.  Burkland  al»u  drew  from  the  jKiKition  of  bisidated  portions  of 
tefiiary  strata,  at  elevations  of  10,(HM)  feel  above  the  sea  level  in  the 
Alpff  M  eompared  with  that  of  the  tertiary  strata  of  the  valleys  tif 
Iliuy,  Frtnoe,  Mid  ttrrmanv  :  so  that  here  too  he  was  the  precursor 
of  our  most  able  living  geoiogistj. 

A|»il  IN,  IH2H.— In  this  paper  Dr.  Buckland  detiiii  the  mvdw 
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ftn  examiiifttiou,  by  biiiiself  and  Mr.  Clift,  ot"  a  collection,  made  by 
Mr.  J.  Crawlbrd,  a  Fellow  of  the  Society,  of  organic  remains  fiiuiid  in 
»A  deposit  on  the  cast  bank  of  the  Irawadi,  about  lialf-wav  between 
lAva  and  Prome,  between  20^  and  21    N.  bit.     Up  to  this  time  the 
dbrmatiou  respecting  the  geology  of  India  had  been  very  scanty, 
insisting  principally  of  papers  by  jMessrs.  Colebrooke  and  Fraser  in 
Ihe  first  volume  of  the  second  series  of  the  *  Traiisaetions ' ;  so  that 
■^Br,  Unekland,  in  his '  lleliquife  Dihiviante/  had  observed, — **Another 
interesting  branch  of  inquiry  is,  whether  any  fossil  remains  of  Ele- 
phant, Rhinoceros,  Hippopotamus,  and  Ilyrcna  exist  hi  the  dihitium 
of  tropical  climates;  and  if  they  do,  whether  they  agree  with  the 
recent  species  of  these  genera,  or  with  those  extinct  species  whose  re- 
laina  are  dispersed  so  largely  over  the  temperate  and  frigid  zones  of 
le  northern  hemisjihere  ;"  a  question  which  was  answered,  after  the 
ipse  of  oidy  fire  years,  by  the  researches  of  Mr.  Crawford,  along  the 
course  of  the  Irawadi  t>om  its  mouth  near  llangoon  up  to  Ava,  a 
dij»tance  of  nearly  5 00  miles.     The  collection  consisted  of  both  mo- 
UQcotyledoiious  and  dicotyledonous  plants,  the  fornjcr  silicified,  and 
e  latter  sometimes  petritied  by  silex»  aed  sometimes  by  earbonate 
of  lime,  and  of  fossil  bones,  in  which  the  interest  of  the  discovery 
principally  depended.     The  lioues  were  either  fractured  or  worn  by 
iittrition,  and  were  found  in  the  sand  and  gravel,  which  Dr,  Bnckland 
still  called  diluvium  and  consitJered  more  recent   than  the  alluvial 
rmatious  of  the  great  deltas.    They  consisted,  in  the  Pachydermata, 
f  two  new  species  of  Mastodon  (M,  titiideits  and  M,  elephftn/oidci), 
e  of  Hippopotamus,  smaller  than  the  existing  species,  one  species  of 
?w,  one  of  ^/ii»oef»rojr^ approximating  most  nearly  to  the  lUiiiioeeros 
f  Java,  and  one  of  Tapir  ;  in  liie  Ruminantia,  one  species  of  Deer, 
»nd  one  of  Antilop^ ;  in  the  Class  Reptilia  and  Order  Chelonia,  of 
three  species  of  yViowyo',  very  large,  and  one  apparently  an  Emy»i  in 
the  8auna,  of  a  species  allied  to,  if  not  identical  with,  the  great 
Gavial  of  the  Ganges,  anrl  a  Crocodile  resembling  Crocodilu^  rw/- 
ffofis.     Such  an  assemblage  as  this,  connecting  the  ancient  fauna 
of  ludia  both  with  the  ancient  and  modern  fauufe  of  America  and 
iJurope,  and  with  the  recent  fauna  of  Africa,  was  well  calculated  to 
cite  the  ftdmiration  of  one  so  enthusiastic  as  Dr.  Biiekland,  and 
cftUed  forth  from  him  the  prophetic  opinion,  that,  as  he  had  antici- 
pated in  his  first  paper  on  the  '*  ("ave  of  Kirkdale,**  bones  of  H^-a^nas 
would  he  dif»covered  in  the  diluvium  of  England,  as  they  had  been 
in  that  of  the  European  Continent,  so  also  on  similar  grounds  he 
would  argue,  "tliat  it  is  higldy  probable  we  shall  hereafter  find  the 
Mastodon  in  our  own  diluvium  and  most  recent  tertiary  strata,^ — a 
prophecy  verified  by  the  discovery  of  the  Mastodon  in  our  Crag.     It 
is  indeed  in  science  nlone  that  man  may  venture  to  prophesy,  for  it 
there  only  he  is  acquainted  with  tiie  laws,  though  sometimes  only 
perfectly,  which  link  together  the  courses  of  natural  events.     The 
freshwater  and  marine  tcrtiaries,  also  brought  to  hght  by  these  re- 
searches, as  well  as  by  those  of  Colebrooke,  Babinglon,  and  Scott, 
re  important  extensions  of  those  interesting  deposits,  which,  first 
ticed  in  the  Basins  of  Loudon  and  Parb,  had  already  become 
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known  in  alniost  every  stAte  of  Europe,  as  well  ta  in  Asia  and  Africa. 
The  analogy  of  the  Bunneee  tertiary  foaaila  appeared  to  be  witli  tho«e 
of  the  London  clay  and  Calcaire  grossier,  ao  that  the  £ac«no  For- 
mation was  even  then  beginning  to  assume  au  importJincf}  which  la 
doily  augmenting ;  as  on  the  one  hand  it  more  &nd  more  p: 
the  miocene  from  below,  whiUt  the  pliocene  in  a  similar 
encroaches  upon  the  miocene  from  aborc.  May  2nd,  lH2f^. — It 
be  well  to  ooaerve  also,  that  Mr.  J.  B.  Petulant  1  enriched  the  U 
fauna  of  India  by  im  Anthraootheriuni,  or  ruminant  allied  to  Mo*- 
chuSf  a  very  small  Pachyderni,  and  a  cjiniivore  of  the  genua  t'iv^rra, 

June  6,  lb28. — In  a  paper  read  on  this  day,  Dr,  Liuckland  agft&u 
became  the  eximunder  of  the  records  collected  by  another  labourer 
in  the  fields  mt,  IL  II.  Henley,  and  described  tfic  Cycadeoidaa' 
the  OoUte  freestone  quarries  of  the  Island  of  Portland.     Asaislcd 
Dr.  Brown  and  Mr.  Loddiges^  I>r.  Buckland  was  enabled  to 
a  new  family  by  the  name  of  Cycadeoideee,  or  "  alUcil  to  CyetAtm^ 
as  one  of  the  extinct  species  reaembled  a  recent  Zamia  and  the  other 
a  recent  Cyetu.  To  these  speciea  he  gave  the  names  Cycatiroidea  ■•#- 
ff4iiopAylh  and  C.  microphjfUa  ;  and  it  it  only  further  neceasary  to 
obaerve,  tliat,  as  other  observers  had  also  discovered  Ibsdil  planti  oC 
a  similar  character  in  other  portions  of  the  oolitic  sysienip  this  aeetion 
of  the  geological  series  of  formations  l>ecame  impressed  with  a  floral« 
as  it  has  since  been  with  an  ainrnal  characteridiic,  which  appears  to 
animilate  il  much  morQ  to  the  present  orgamc  condition  of  remote 
porlioilt  of  Ibt  €ftrth*s  torface  than  to  that  of  the  countries  in  whidi 
Um  fbtfUi  have  been  found. 

JaDOAfj  I6f  1829. — At  this  date  Dr.  Buckland  read  a  pWf  <nt 
the  **  Beooodary  Forwmtions  betwi»en  Nice  and  the  Col  de  Teodi,** 
which  may  \m  oousidered  an  anpeudix  to  the  paper  of  8ir  11.  De  Ib 
BiHrhe  on  th«  fBoit  fnbjcet  of  ttie  year  before 
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Later  invaitigtilioD  DM  eorrected  some  of  the  opinions  stated  tti 
the«c  papers,  such,  for  institncr,  m  the  siip|>o«ed  OOCUmilCO  of  tmt 
Nummtdites  in  association  with  fossils  of  tlic  CRtaoeooa  mtaii,«-NI 


statement  sub»iH|n4*ntly  repented,  as  rcgardi  Hriansn  in   Lombardj, 
where  it  was  imagined  that  beds  of  nummulites  had  been  diMxivcred 
alternating  with  beds  of  Inoeenuniuhlimestoue  :  this  view,  howeviTy^ 
has  been  uiown  to  deoend  on  an  erroneous  estimate  of  the  stmt 
titti  4  the  red  marly  uiMitOQe  which  alternates  with  the  numn 
oon^omtrate  having  no  olhor  relation  witli  the  eretaoeoua  hmi 
of  \o9X  looalitv  than  tiint  of  ooloor. 

Sir  B.  De  la  Beche  luul  expressed  his  belief  that  the  gypfum  di^M 
l^osit  was  common  to  several  mentbcrs  of  the  geological  series  of  fo^S 
watvmf,  and  in  Uke  manner  thai  the  dolomitic  condition  of  a  ltio»«" 
•toiM  afforded  no  tCBt  oi  mlo|Acal  age  i  opinioui  wluch,  sound  as 
ibey  were  in  separatit\g  physi^  and  chemical  conditions  fVom  tbo 
consideration  of  the  sgi-  of  rocks,  were  MMpttd  only  with  cautioti 
and  oomidaiil^e  Itmitayon  by  Dr.  Bucklaoa;  so  bard  is  it  to  di*> 
chftrge  ftom  oar  minds  those  ideal  data  opou  which  we  have  been 
^octuitomed  to  rely  a*  tlie  basis  of  our  poMliGBl  dodudiooi. 

the  i>l#. 


^Vbfuary  6,  ltt>«;.— Dr.  Buckland  dcMflbed 
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^m  rodaettflus  macronyxt  discoTered  by  Miss  Mary  Aiming  in  the  blue 
^H  lias  of  Lyme  Regis,  and  stated  tbe  occurreace  of  the  elytra  of  coleop* 
^Kterous  insects  at  Stonesficld,  associated  with  the  remains  of  Pterodac- 
^Htvlei,  of  which  such  insects  were  probably  the  food.  He  expressed 
^Bsiao  his  opinion  that  the  remains  of  supposed  birds  at  Tilgate  Forest* 
^Bwere  probably  portions  of  Pterodactyles ;  adding  a  doubt  "whetheF 
^B  there  be  any  certain  evidence  of  the  existence  of  fossil  birds  in  strata 
^■tnore  ancient  than  the  tertiary.*'  He  appears  to  have  shared  these 
^Jjudicious  opinions  with  the  well-known  and  able  palBcontologist,  Mr. 
V  J.  S.  Miller  of  BristoL 
"  February  6,  1829. — ^In  another  paper,  read  the  same  evening.  Dr. 

IBuckland  describes  the  Coprolites  or  fossil  ficces  of  Saurians,  which 
^e  had  discovered  in  the  Iks  of  Lyme  Regis  and  in  various  other 
Ibrroations  in  such  t|iiautities  that  n  stratum  of  *'mauy  miles  in 
extent  and  many  inches  in  thickness"  was  in  one- fourth  part  of  its 
•ubstance  composed  of  balls  of  coprolites.  This  discovery  was  the 
result  of  Dr-  Buckland's  previous  identification  of  the  album  grsecura 
*8  eicrementitioua  matter  of  Hyaenas  in  the  Cave  of  Kirkdale  ;  and 
glaucmg,  as  it  were,  over  the  long  series  of  organic  life  and  death,  he 
concludes  that,  •*  in  formations  of  all  ages,  from  the  first  creation  of 
fertebral  animals  to  the  comparatively  recent  period  at  which  Hyseuas 
accumulated  album  j^rfficum  in  their  aiUedilu^tan  dens,  the  feeces  of 
■quatic  and  terrestrial  animals  have  been  preserved ;  the  coprolites 
being  records  of  warfare  waged  by  successive  generations  of  inhabit- 
ants of  our  planet  on  one  another,  the  imperishable  phosphate  of 
hme  derived  from  their  digested  skeletons  having  become  embalmed 
.  in  the  substance  and  foundations  of  the  everlasting  hills;  the  car- 
^Knivora  in  each  period  of  the  world's  history  fulfilling  their  destined 
^^otHce,^ — to  check  excess  in  the  progress  oi'  life  and  maintain  the 
■  balance  of  creation."  Tliis  wjis  a  great  and  bold  gcneraliiatiou, 
wortliy  of  a  geologist  whose  aim  it  was  to  give  a  faithtul  record  of 
the  early  history  of  our  planet ;  ami  we  may  fairly  say  that  so 
aabltme  a  conclusion  was  never  before  drawn  from  materials  of  so 
humble,   so  obscure  a  nature. 

April  2- Hi,  1830. —  In  this  paper  Dr.  Buckland  was  associated 
with  Sir  H.  De  la  Beche,  and  the  object  was  to  describe  the  South- 
era  Coast  of  England,  from  the  Promontory  of  White  Nore,  eight 
miles    E.N.E,    of  the   town   of  Weymouth,   where    Mr.    Webster 
ended  his  sections,  to  We\Tnoiith  and  Portland,  and  thence  west- 
ward along  the  Chesil  Bank  to  the  cliffs  west  of  Lyme  Regis ;  as 
well  as  to  illustrate  the  adjacent  inland  district,  including  all  the 
simta  which  lie  between  the  great  south  escarpment  of  the  ciialk 
l^wdowns  and  tlie  sea ;  or,  as  Dr.  Buckland  called  it,  the  Weymouth  di- 
^Kfltrict.   The  geological  importance  of  this  tract  is  strongly  dwelt  upon, 
^^  as  it  embraces  the  consideration  of  tertiary  strata,  chalk,  greenaand, 
Purbeck  and  Portland  beds,  several  other  members  of  the  oolite  forma- 
^^tiou,and  the  lias,and  thus  permits  the  comparison  of  the  south-western 
^Bbouudary  of  the.^e  formations  to  be  made  with  the  north-e&atem 
^Hbomidary  on  the  coast  of  Yorkshire,  as  well  as  with  that  portion  of 
^B^Ma  vifiible  on  the  coast  of  Normandy,  whilst  it  exlubits  examples 
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of  the  violent  disturbances  which  Lave  affected  ihem»  prodtictug;  afl 
in  the  Woaldg  of  Kent  and  Surrey,  in  Purbeck  and  in  the  Ide  wl 
Wight,  elevations^  fractures,  depressions,  and  denudations.  Thia 
paper  exhibits  oil  tlmt  clearness  of  description  which  might  be  ex- 
pected in  the  work  of  two  such  men ;  but  I  shall  not  follow  it 
through  the  detadu  vC  the  older  formations,  contenting  nivsclf  with 
ilwelhng  for  a  moment  on  the  tertiar)%  as  it  is  in  this  }»aper  that  tj»c 
aiitlior  points  out,  that  between  the  western  termination  of  the  chalk 
basin  of  Hants  and  Dorset  and  the  great  S,W.  escarpment  of  the 
chalk,  there  occur  insutateil  patchea  of  the  same  tertiary  deposits 
which  till  that  basin  ;  thereby  showing  that  they  once  txlended  be- 
yond their  present  outlines,  and  were  probably  almost  coexiensivc 
mth  tl»e  chalk.  These  patches,  or  fragments  of  deposits  which 
have  been  so  nearly  swept  away  by  denuding  forces,  are  sometimes  beds 
of  rounded  chalk-flint  pebbles,  either  alone  or  alternating  with  sand, 
brick-earth,  and  plastic  clay  ;  sometimes  of  large  blocks  of  a  siliecouji 
pudding-stone,  consisting  of  chalk-flhits  imbedded  in  highly  indurated 
bdiceous  sand  ;  and  sometimes  of  deposits  of  angular  gravel  and  un- 
rolled ftints  with  yellow  clay  and  sand,  varying  in  thickness  from  2  to 
20  feet,  being  It-vel  on  the  top  but  irregular  below,  as  they  (ill  up  the 
deep  holes  (pujts  uaturelles)  and  furrows  which  pervade  the  catire 
surtacc  of  the  subjacent  chalk. 

Dr.  Buckland  ascribed  the  production  of  the  latter  beds  to  the 
dissolving  action  of  comparatively  tranquil  water  upon  the  chalk,  by 
which  the  flinta  have  been,  as  it  were,  let  loose ;  and  he  furtlier 
suppoaes  that  the  actual  deposition,  or  formation,  of  trrti^iry  strata* 
including  the  clay  with  chalk-flints,  closed  up  the  chalk-pits  or  «ii«i#- 
pipe*t  and  prescr\  ed  them  from  obliteration  by  atmospheric  agencies. 
Dr.  Ducklaiid  (Hiints  out  the  dllliculty  of  distinguishing  such  tertiary 
deposits  from  ?.implc  detritus,  drift,  or  diluvium  ;  in  conscfpience  of 
which  the  breccia  composed  of  red  clay  and  imbedded  angular  chalk- 
Hints  of  Nannandy,  which  Dn  Uuckland  and  Sir  II.  De  la  i!eche 
considered  allied  to  the  plantic  clay,  had  been  confounded  with 
diluvium.  The  importance  of  tlieae  remarks  will  become  strikingljr 
evident  at  a  future  stage  of  this  address. 

June  ii,  1^30. — X  notice  of  an  elephant's  niular  ltx»th  fomid  in 
the  bed  of  thcHristol  Channel  near  Watchctt,  and  of  another  thruwii 
up  uu  the  Chenil  Bank,  !)ors*'t»hirc  :  this  m»ticc  wn*i  printid  as  an 
apf>endl\  lu  the  nnper  uf  Captnui  J.  R.  Martin,  Harbour  Master  at 
Ramsj;nte,  in  «iiich  he  enumerates  fragments  of  six  Mammoths 
dredged  up  in  the  British  Chajmel,  and  a  uiular  tooth  found  in  lh« 
red  cUy  at  lUmsgtti*, — those  obtained  by  trawling  having  been  found 
in  depre«sions  between  chalk  ridges  at  the  bottom  ot  the  Duvrr 
chauuel,  and  parallel  to  the  chalk  cliffs  of  both  sides. 

In  addition  to  tliis  long  list  of  paiwrs  embracing  almost  €VCf]f 
subject  of  geological  interest.  Dr.  Biirkland  appears  to  havviaUndM 
to  present  to  the  S<»ciely  a  very  exlunnive  communication  on  Out 
**  Structure  of  the  Alfta  and  adjouilng  parts  of  tlir  Conttnrnt,  aod 
their  relation  to  the  Sccoiidary  and  Tranaitiou  Uocks  oi  England/* 
of  which  he  published  a  prosiKcti^c  notice  in  the  AnnaLt  of  Pkikh 


I 


I 


I 


I 


ANNIVER9AUV  ADDRESS  OP  THE  PRESIDENT. 


X\i 


kphy  for  1821.  In  this  paper,  justly  considered  «  most  tihh  one, 
p)r.  Eucklaod  pointed  out  the  terrors  whieli  wpre  tlie  iintiirnl  result 
bf  the  too  ready  and  general  use  ol  the  ancient  term  **  transitiont**  The 
Idvutity  of  the  crystalline  axia  ot  the  Alpine  chain  with  the  so-called 
brimitive  rocks,  whether  massive  or  schistose,  of  other  parts  of  the 
■vorld,  was  aceej)ted  as  a  well-known  iuet  ;  hut  Iruni  this  point  nf»- 
■mriifl  Dr.  Buckland's  task  was  om*  of  i-orrcetion.  Stpaniting  at 
bncc  from  the  transitiun  clasis,  to  wliieii  they  had  heen  by  severiil 
■rriters  on  the  Alps  allot ted»  the  salt  and  gypsum,  the  older  Alpine 
Kuieftone,  and  the  red  sandstoufS,  eonglonieratei^,  and  porphyry*  he 
IditBd  them  in  the  new  red  saudistoue  system  of  England  ;  the  Alpine 
oHiStone  being,  in  his  opinion,  the  cijuivalent  of  the  zechstein  and 
magiiesian  limestone,  wliilat  the  younger  Alpine  hmestone  was  divided 
into  three  sections,  the  lower  corresponding  with  the  Jura  iimestoiie, 
ibe  middle  with  the  greensand,  and  the  upper  with  the  chalk.  Below 
Biesc  rocks  Dr.  Btickland  adnntted  a  true  transition  series,  identical, 
■&  he  says,  with  the  then  so-called  grtyvvncke  E>lates  of  Cornwall,  Wah'S, 
pid  Ireland  ;  and,  in  fact,  In*  placed  the  schists  of  Blatteiihurg  in  the 
Canton  of  Glarus,  and  of  Matt  in  the  Bhme  canton,  in  this  section, 
pt  18  true  that  subsequent  research  has  carried  the  rctorm  of  the  old 
||iew»  of  Swiss  geologists  mncli  fnrther^  and  that  nmeh  of  the  tran^- 
kion  strata  adnutted  as  such  by  Bnckland  has  been  transferred  to 
Ibrmationa  of  a  far  more  recent  date  ;  yet  we  mnst  admit  that  Ida  first 
beps  towards  this  reform  were  bold,  and  that  his  classiticatiou  of  the 
preral  dolomitic  strntn,  as  well  as  of  tlie  successive  format ioua  of 
■ypsum,  in  reference  to  their  better-known  analogies,  was  a  viduable 
fcctificatinn  of  the  views  then  entcrtaiucjL  In  fact,  the  difficidties 
fte  had  to  contend  with  may  he  understood  from  his  own  statement, 
■bat  the  term  "greywocke**  had  been  ajiplied  to  beds  of  the  new 
bd  sandstone  formation,  as  well  as  to  true  transition  rocks  ;  that 
If  **  transition  limestone"  to  the  Alpiue  limestone  or  magnesian 
limestone,  as  well  as  to  true  transition  limestone ;  that  of  *'  transition 
psum"  to  the  salifcrous  gypsum  of  the  new  red  sandstone,  as 
11  as  to  that  which  accompanies  true  greywacke;  "Pierre"  mid 
giy^)hites*'  to  lias,  **  Calcaire  u  gry(diitca*'  to  mnguesian  hmeslone  ; 
**  Jura  limestone"  to  oolite, lias;  andmagnesian  hmcstonci  "nagelfluh** 
the  position  of  which  in  the  tertiary  formations  was  so  well  shown  by 
nek  land)  to  agglutinated  gravel,  Riga  pndding-stoiie,  and  new  red 
dfltone  conglomerate.  That  Dr.  Bnckland  should  not  have 
entirely  reduced  this  mass  of  confusion  to  order,  can  be  no  matter  of 
surprise,  more  especially  when  we  remember  how  many  long-received 
opinions  had  to  he  abandoned  before  one  should  be  found  bold 
ough  to  suppose,  as  Murchison  diil,  that  crystalline  schists  might 
metamorphosed  strata  even  of  the  cretaceous  epoch. 
lH'i3. — I  have  retained  that  remarkable  work,  the  *  lUdif|uifc  Di- 
vianae,'  on  which  a  large  portion  of  the  great  reputation  of  Dr. 
nckland  was  founded,  that  it  mij^lit  b«  conitidered  by  itself,  In  the 
Fhilosophical  TranAactions  of  IiS22,  Dr.  Buckland  had  noticed  the 
ve  of  Kirkdale,  and  explained  its  relations  to  sinular  cases  in  En- 
id and  Germany ;  but  in  tliat  great  work  he  enters  more  fuHy 
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into  the  fiibject,  and  propounds,  m  the  basis  of  his  argumctW, 
the  rpinains  of  aiiimab  found  in  the  cares  alford  tbe  roenns  of  ju 
ins  uf  the  iiihabitauts  and  character  of  the  surface  of  the  earth  Mt 
the  great  Flood  n^cordcd  in  tlie  Mosaic  historj' ;  and,  further. 
that  the  fomi  and  structure  of  hiils  and  valleys,  and  the  accumul»- 
tioii  of  loam  and  gravel  containing  the  remains  of  aninuils  of  ih« 
same  kind  with  those  that  occur  in  the  caverns,  must  be  taken  as  so 
many  results  of  the  action  of  that  <?reat  deluge,  considered  in  tha 
liffht  of  a  "  receut  and  transient  inundation*' — being  the  last  mnA 
convwlBirtu  which  has  oprrnted  in  modifying  the  form  of  the  eor&OO  s 
the  termi  ante-dilnnaK  ihluvinl.  and  post-dihmal  expressing*  tbrf** 
(ore  the  vicwH  of  Dr.  Kurkland  on  the  animals  of  the  caves,  the  lottia 
and  rravel  drpo^itw,  and  the  alluvial  deposits  subseifueut  lu  them. 

Tho*c'  wliu  remcinher  the  first  publication  of  this  work  must  rc- 
mamher  also  the  enthu^ia«m  it  created  in  the  minds  of  all  classes  of 
infelligent  reader*  ;  the  gtologist  being  struck  with  adrmraticin  ml 
the  fact?  brought  before  him  in  so  graphic  a  manner,  whilst  the  theo- 
logian felt,  an  it  were,  relirved  from  any  apprehension  he  might  haro 
entertained,  by  being  thus  assured  that  the  earth  itself  gave  out  its 
IMtimony  to  the  truth  of  the  Mosaic  Deluge,     All  were  therefore  in 
ui'ce  respecting  the  value  of  the  *  Reliquiar  Diluviana; ;  *  and* 
whilst  itearching  the  masses  of  earth  impregnated  with  animal  matter, 
the  contents  of  the»e  animal  chamcUhou9C%  OF  Btiiig  at  the  vivid 
pteturt*  which  Or.  Hncktand  h^d  drawn  of  the  tiyRrua«  and  of  the 
beam  in  their  respective  dens,   or  watching,  ait  it  were,  the  sup- 
pofKHl  diluvial  wave  cutting  through  the  earth's  surface,  fonning  vaJ- 
K«Ti,  and  *we«'ping  away  tne  materials  to  form  IkmU  <»f  gravel  and 
sa'iui  elsewhere,  they  overlooked  the  many  flaws  in  the  testimony  which 
they  were  thu»  adopting  at  a  corroborative  proof  of  that  great  cata- 
,9trophe.     The  gr(*at  ('nvier  had  ahfeady  distinguished  the  hyn; 
and  the  hears  from  the  existing  spodes,  and  Dr.  Uuckland  was  tuU 
aware  of  such  determination,  as  he  recognises  and  describcH  them 
distinct  iipecies:  and  yet,  whilst  carefully  separating  those dcpoaiti 
hones,  ate-  which  frum  their  eoot«iita  ha  oontiderad  poat-diluvial.  lie 
ill  contiiuied  to  repre<K'nt  the   eitiiict  spectcfl  as  a  portion  of  the 
.inhabitants  of  thv  earth  at  the  time  of  the  Motaie  Flood,  and  there- 
fofr  as  rontem|)orary  with  the  still  liriog  speoiee*  or  aa  a  portion  of 
the  pri>4  nt  organic  world. 

VV «   I  f   however,  dwelling  on  iKeae  apparent  dfl«cts  in  the  rea* 
rhis  work,  1  «3Uui0t  but  state  that  in  my  own  opinion  the 
*f  accounting  for  the  tormaticm  of  valleys  and  for  the  dia- 
,  f  detritus  by  a  diluvial  wave,  is  much  g'reaUr  than  tliat  of 

,1.  >'£  the  extinct  s|>ecies  described  with  the  recent,  as  parts  of 

isr  ^  -non.  for  the  one  case  re<|uires  the  eshibitiun  of  physical 
tr'  ^  m  a  manner  not  easily  conceived,  whilst  the  other  oolj  ■— ifum 
{I  I'  (*erLain  genera  or  N|>ccteN  of  nntmals  inhabited  At  tmit  ItmOlt 
'!  (•••rtiaos  of  the  earth  where  they  no  longer  e^lst.ahd  thai  the 
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ecsee  were  loeal  and  destroyed  by  the  Deluge ;  for,  tteu  adopt- 

literal  intrrpretation  of  tLr  Moaak  account,  the  pre- 

of  loan  ooold  not  hate  extended  to  regioiis  so 
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Km  the  then  itihabitetl  portion  of  the  earth.  I  do  not  sav  this  because 
I  think  it  either  essential  or  possible  to  connect  the  extinction  of 
Ibesc  aiiimaU  once  Uving  in  the  caves  of  Eiirope  with  the  Deluge; 
^it  beciiuse  1  feel,  that  from  the  first  moment  when  livhig  species 
iMffBO  to  appear  amongst  the  debris  of  the  earth*a  crust,  we  have 
entered  on  the  history  of  the  earth  as  it  now  stamls,  and  that  from 
the  cflrhcst  dawn  of  the  present  organic  crcatioti  to  the  pre.^ent  lime, 
Uiere  have  been,  as  stated  bo  strongly  by  Dr.  Buckland  in  his  other 
I  iipers,  nninerous  catastrophes,  not  indeed  diluvial  as  he  rqircsenti 
Ibcm,  but  tlepcnding  on  the  action  of  the  forces  which  produced  thoM 
Bractures,  upheavals,  and  subsidence:}  of  the  earth's  cruHt,  which  no 
■tie  can  now  doubt  to  have  occurred.  By  every  one  of  tliese  some 
portion  of  a  fauna,  a4  yet  very  partially  diBtribnted,  may  have  been 
■nestroyed  ;  and  I  CJiunot  help  ihinkmg  that  when  tlie  tertiary  strata 
shall  have  been  fully  and  fiiially  iiivestigatedj  the  geologist  will  be 
able  to  trace  out  the  regions  which  have  been  iiihrtbited  by  each 
Auiniat  species,  ami  connect  the  disappearance  of  many  with  some 
one  of  those  great  catastrophes,  inchiding  amongst  them^  as  one  at 
leiSt  of  the  most  recent,  the  Mosaic  Deluge. 

1830,  Bridf/ewater  /'/•*'« /w<?.— Thirteen  years  had  elapsed  since 
the  publication  of  the  •  Reliquiae  Dduviante,'  when  Dr.  Bucklaiid  was 
called  upon  to  write  one  of  those  remarkable  works,  in  accordance 
with  the  will  of  the  Earl  of  Bridgewater,  which  were  intended  to 
"raw  from  ever}'  branch  of  science,  moral,  physical,  and  natural 
roofs  of  *The  I'ower,  Wisdom,  and  Goodness  of  (ind  as  manifested 
in  the  Creation.'  It  is  now  unnecessary  to  dwell  upon  that  portion 
of  the  work  which  endeavours  to  remove  the  8cru|ile8  of  those 
persons  who  desire  to  explain  all  natural  phEenomena  in  reference 
to  the  text  of  iSeripture,  as  the  error  of  confounding  a  moral  with 
a  physical  revelation  has  already  ueai-Iy  expired,  and  even  the  most 
pious  men  now  study  nature  only  in  the  records  which  have  been 
preserved  of  it  either  upon  or  in  the  earth's  crust ;  but,  leaving  this 
ground  no  longer  debateable  amongst  men  of  science,  it  may  be  fairly 
faid  that  this  work  is  a  compendium  of  geological  and  palieontological 
science  up  to  the  dateof  its  publication,  euricliedby  many  reflections 
of  a  highly  philosophical  character.  The  keen  perception  of  Dillwyn, 
Aow  also  lost  to  us,  in  discovering  that  the  fossil  turbinate  muvalves 
f  the  earher  formations,  up  to  the  lias,  belong  to  herbivorous  genera, 
"whilst  carnivorous  univalves  arc  very  rare  below  the  chalk  and  very 
abundant  above  it,  was  put  into  contraut  with  the  equally  remarkable 
distribution  in  time  of  the  Cephalopoda,  which,  by  their  predaceoua 
and  carnivorous  ^uaUties,  were  destmed  to  check  the  too  rapid  ad- 
Tancc  of  animal  organic  liiCf  the  period  of  their  maximum  in  genera 
and  species  having  been  anterior  to  the  tertiary  epoch  and  of  their 
tninimum  posterior  to  it.  Tins  view  of  the  substitntiou  soraetimea 
f  genera,  and  sotnetimcs  of  chu^ses,  in  the  place  which  others  had 
efore  held,  for  I  he  pro<luction  of  similar  eftects  in  the  economy  of 
ftture.  is  deserving  of  careful  attention  whenever  the  theory  of  auc- 
ve  creations  is  brought  before  us.  as  it  attbrds  a  powerful  test  of 
2^e  of  the  conflicting  opinions  upon  that  subject. 


xHi 


PROCEEDINGS  OP  THE  GEOLOGICAL  SOCIETY. 


The  wonderful  discoveries  of  Cuvier,  the  philosophy  of  Lyell,  the 
nnntotnicftl  skill  of  Owen,  all  became  tributaries  to  Buckland  to  the 
formation  of  this  work,  aud  it  would  be  vain  to  attempt  here  a  pw^ 
feet  luiolysis  of  its  rich  stores  of  knowledge  or  a  full  exhibition  of  the 
ability  of  its  author  by  applving  them  to  the  illustration  of  his  sub- 
ject ;  but  I  mav  point  gut  tLe  interesting  manner  in  which  lie  de* 
scribes,  aa  he  Rad  partially  done  before,  the  beautiful  discovery  hj 
Miflfl  AmuDg  of  the  ink  hags  of  cephalopoda  in  the  lias,  and  the 
nhle  explanation  of  the  manner  in  which  the  siphuncle  of  ehmiH 
hered  cep!ialopo4b  perfonns  the  supposed  function  of  eleraiinf^  or 
depressing  the  animal  in  its  aqueous  medium.  The  object  of  this 
mechanism  had  been  guessed  at*  but  the  actual  modus  oprrtnuli  had 
not  been  explained,  when  Dr.  Buckland,  basing  his  argument  on  ihc 
anatomical  description  of  Owen,  who  had  traced  the  si[duniclc  or  pipe 
of  the  recent  Nautilus  from  the  small  initial  chamber  up  to  a  sac, 
near  the  heart  of  the  animal,  filled  with  a  fluid,  the  coat  of  the  eac 
and  the  non-elastic  membrane  of  the  siphuncle  being  both  impenioaa 
to  water,  Dr.  Buckland  assumes  that  this  pericardial  lluid,  by  being 
forced  into  the  siphuncle,  then  in  a  collapsed  state  and  empty,  adda 
to  the  weight  of  the  shell  and  sinks  the  animal ;  or  being  withdrawn 
from  the  siphuncle,  diminishes  the  weight  of  the  shell,  which  tlten 
acts  as  a  float  and  brings  the  animal  to  the  surface*. 

I  here  dose  my  remarks  on  the  labours  of  Dr.  Buckland,  and  I 
now  think  it  desirable  to  point  out  in  the  strongest  light  those  high 
qualitiea  which  he  possessed  in  no  ordinary  degree,  namely,  caitdour 
and  freedom  from  prejudice.  I  have  explained  his  v  iews  of  diluvial 
action,  embraced  as  they  had  been  with  all  the  natural  fervour  of  his 
character ;  aud  vet,  when  Agassiz  made  his  appearance  amount  ua 
ns  the  proi>oun(]er  of  a  glacial  theory,  which  was  in  his  opinion  to 
explain  the  phienomena  of  erratic  matter  of  every  description,  no  one 
weleutned  him  with  more  ardour  or  more  zealously  set  to  work  to 
trace  out  the  glaciers  of  GrcAt  Britain  than  Dr*  Bncklaud:  but  I 
must  stop ;  I  Ids  leader  amongst  us  has  indeed  passed  away,  hut  he 
baa  left  abundaol  rtcords  of  the  high  position  he  so  long  occupied 
amongst  geologists,  aad  of  the  great  value  of  his  unremitting  labour. 
Dr.  Buckhind  posaessed  great  natural  strength  of  body,  which  made 
htm  e<)UAl  to  any  amount  of  exertion,  and  Sowerby  has  recorded  the 
anecdote  of  hb  galloping  offwith«  huge  ammonite  over  his  shoulders, 
his  iicad  passed  through  the  opening  occasioned  by  the  loss  of  tlie 
i^ntral  volutions^  when  his  com()anions  dubbed  him  on  the  spot  an 
Knight ;  his  invariable  cheerfulness  and  humour  threw  life 
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*  PlIMIifol  a»  thii  cipUnation  i>.  it  mmt  be  received  with  be«ilition,  lo  far 
tha  rim  or  fiJl  of  the  antmiil,  aa  ii  mutt  be  rrmcmbfn><l  thit  tb«  Ituicl. 
to  b«  tocwyuiuiiiblc,  ftill  n<iiiua«,  in  either  ciie»  in  the  aninml,  and 
m  adib  to  aor  diminiUiM  iu  alMolule  weight.  By  rhan^ng  %u 
U  mnm  the  slicU  to  riae  above  or  siok  below  the  amiutU  but  the  aiiunl 
or  etevatioo  of  tbe  laimal  dependi  oa  iKe  inereaft*?  or  ihtuinulion  of 
lt<  tMio  frmvic^  hf  thm  ivddea  retmeooa  of  the  animal  within  the  o|ien  tor- 
miaal  dttmlwr  of  iht  Adl,  or  by  its  ■oddca  expauion  bcjoiid  it,  when  the  peri* 
csnilal  laid  eaten  the  body  aad  deprauet  it  in  potiuon  bdow  the  »hcUr  whkh 
Ihea  riMi  with  ii  lo  the  iitrilMe. 
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light  over  the  discussion  of  any  eubject  he  took  in  hand ;  and, 
rhcthcr  describing  with  his  pen  or  with  his  tongue  the  nneieiit  m- 
ibitants  of  the  earth,  such  was  the  vivid  reality  of  the  picture  that 
B  lie  drew,  that  they  appeared  to  act  and  almost  speak  before  us ;  so 
^Hiftt  I  may  fairly  designate  him  the  /Esop  of  extinct  animals,  Alas  ! 
^^pimself  now  extinct ;  how  can  we  hope  to  see  again  in  all  its  fulness 
P  *  n  second  Buekland  1 

^^  The  great  philosopher^  whose  labours  we  have  endeavoured  liow- 
^Bver  feebly  to  notice,  lived  to  com[»letc  his  task  and  enjoy  all  the 
^Hionours  which  were  so  justly  his  due  ;  but  now  we  must  turn  to  nn- 

other,  who,  takhig  np  the  subject  of  geology  at  a  inore  advanced  stage 
^_pf  its  history,  was  apparently  destined  to  carry  it  much  nearer  to- 
^hrards  ultimate  perfection,  when  a  fatal  accident  removed  him  from 
^^knongst  us  only  a  short  time  after  the  unanimous  vote  of  the  Geolo- 
^B^cal  Society  had  placed  him  at  its  head  as  President.  The  gloom 
^^^liieh  was  thus  suddenly  cast  over  us  will  never  be  forgotten,  as  every 

one  had   anticipated  a  most   glorious  scientific  career    tor    Daniel 

Shiupe. 


ANIEL  SiiARPE  WAS  boHi  iu  Nottingham  Place,  Marylebone,  in 


His  mother  was  a  sister  of  Samuel  Rogers,  the  poet.     He  was  the 

I  youngest  of  a  large  family,  and  his  father  and  mother  both  died  a  few 
taonths  after  his  birth.     He  and  the  rest  of  the  family  were  taken 
ibargc  of  by  an  elder  half-sister,  who  brought  them  up  at  8tnkc 
Hewington,  thus  illustrating  the  inestimable  blessing  which  a  good 
pnd  wise  sister  is  ever  felt  to  be  to  a  young  bereaved  family. 
After  being  a  couple  of  years  at  a  school  in  Newington,  he  went, 
^^at  the  age  of  twelve,  to  the  school  of  Mr.  Cogan,  in  Walthamstow, 
^Krhere  he  obtained  a  good  knowledge  of  the  classics.     At  sixteen  he 
PBeft  school  and  went  into  the  counting-house  of  a  Portuguese  mer- 
chant in  London.  He  remained  as  a  clerk  there  till  the  age  of  twenty- 
Kbur,  when  he  removed  for  a  year  to  Portugal,  and  on  his  return 
Dined  an  elder  brother,  Henry,  who  was  already  established  as  a 
berchant  in  London. 
As  a  boy  he  always  exhibited  a  fondness  for  natural  history,  but 
Kd  not  pay  any  particular  attention  to  geology,  until  he  joined  the 
Geological  Society  in  1827,  being  then  about  twenty-one  years  of  age. 
His  first  active  labour  in  geology  was  bringing  up,  in  1 82H,  from 
Somersetshire,  a  slab  of  stone  at  which  he  worked  for  many  mouths, 
at  length  revealing  to  view  an  Ichthyosaurus,  a  description  of  which 
he  afterwards  published. 

In  1835  he  went  to  Portugal  on  business,  and  remained  there  till 
1838.  Wliile  there  he  made  the  Geological  Observations  on  tlie 
neighbourhood  of  Lisbon,  which  he  read  to  the  Society  in  lK3iK  He 
was  afterwards  frequently  called  by  business  to  Portugal  for  a  few 

P months  at  a  time,  and  each  time  brought  back  the  results  of  further 
bservations* 
Besides  natural  history,  he  was  also  very  fond  of  philological 
tudies,  and  gave  great  atleution  to  the  discoveries  of  Major  HawUu- 
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son  and  others  in  the  East.  In  the  second  account  pnhliihed  b?8tr 
Ckarlei  Fellows  of  his  antiquari&n  diaoof«nea  in  Avia  Minor,  wul  bt 
found  an  appendix  by  Mr.  D.  Sharpe,  on  the  Syrian  language,  at  thomi 
on  the  tombs  at  Xanthua. 

He  was  actively  engaged  in  biuineiss  all  his  life,  and  a  rogulaf 
attendant  every  day  at  his  counting-houiie.     lie  waa  never  married. 

Snch  h  the  sirn])le  record  of  the  life  of  a  man  who,  amidst  all  thut 
carea  of  busiue**,  found  time  to  master  the  most  ahMtru>c  difHeultief 
of  literature  and  science ;  nor  did  he  neglect  hia  social  dutiea  aa  a 
Chriitian  philoaopher^  as  for  many  yearsj  and  till  his  death  in  VSl»6, 
he  was  Secretary  of  a  School  in  Harp  Alley,  Fleet  Market,  for  the 
education  of  the  poor,  an  object  in  which  he  took  an  interest  scarcely 
aeooudary  to  that  he  felt  for  his  favourite  aeience,  geologr.  Lai 
me  now  endenTour  to  give  some  idea  of  the  loss  which  geology  ei* 
ptrieneed  by  the  death  of  Daniel  Sharpe,  by  paasing  in  reidew  bk 
works  done  and  his  papers  presented  to  our  Society. 

Of  the  papers  read  m  ]H32»  1H39,  and  1840.  the  second  enlaiM 
and  corrects  the  first,  and  describes  the  geological  structure  of  thm 
neighbourhood  of  Lislmn.     The  «p{>er  portion  of  the  deposits  de- 
scribed forms  a  rather  remarkahU*  tertiary  de^tosit  of  eousidenMe  h 
extent,  extending  fronj  ihi'  mouth  of  the  Taguit,  80  milet  in  kii|li||  H 
from  Lisbon,  and  .lO  miles  in  breadth,  only  a  amall  portkm  of  tfabS 
basin  being  to  thi^  north  of  the  Tagus,     The  tsitiinM  irt  difidad  ■ 

into  three  sections :  the  Upper  Tertiary  sand  without  foiaila, '"' 

ing  of  100  fert  of  fine  (piartaose  sand  and  150  of  coarte 
ftrruffiJious  sand  and  gravcL     It  is  remark shlc  for  exhibiting, 
St.  iJbes,  a  rock  consisting  of  irrrgtdar  perpendicniar  tubes,  fi 
^**  to  I   foot  in  diamct*T,  fonncd  of  n  vt-ry  ferruginous  Bkndatonet 
counected  together  by  horizontal  lavers  of  fhe  *^(ime  subitanee,  tha 
Mocnt  being  |>ho8phati.'  of  iron,    'tlie  r  the  tubes  and  Uw 

•ptoei  between  them  are  tilled  with  ochi.  i  pasting  into  Iho 

ordinary  sand  of  the  country.  This  curious  ph  uometioii  it  tMB 
only  in  a  vcr)*  limitt'd  6pRc<\  namely  .0  fret  m  height  aod  doptllt 
but  how  far  it  might  \w  trnct^d  uilaiul  cannot  be  drtenniBod*  ijuiek- 
BilTer  Ims  been  fomid  in  this  deposit  as  well  as  gold. 

The  middle  or  Almada  beda»  eonaiating  of  alternating  !iauds»  days^ 
ftud  Umeatone^,  ootitab  foasila.  and  are  about  350  feet  tliick.  'Of 
43  tpttiat  idtntiAtd  by  Mr.  Sowerby.  10  were  recent,  10  Bofdetut 
qM09>  ^  Parts  baain,  3  I>>ndon  clay,  2  Crag  fosiiU,  1  Loudon  tiij 
wad  Diirdeiiux.  4  Subnnnminc ;  or  of  the  tihells  corretpondlw  to 
thoti  of  welUrecognixcd  Icnuilities,  2li  were  from  the  higher  icctiow% 
and  only  6  (rmn  tln'  di«cidt^lly  lower  sections  of  the  tcrtiaries,  one  nf 
which  waa  neutral,  being  common  to  the  London  day  And  Bordeam. 

The  Lower  Tertitriet  ooncitt  of  a  oon^omeraie  without  ihtiHi^ 
tboul  200  feet  thick* 

The  BiBCoodarf  fomMtiiiiit  oonaitt  of  a  limtttont^  tomtdinet  toil 
■ad  afgOliOioaiib  tomttjinw  is  the  form  of  a  licautifid  hard  auurbk 
OQiitainW  AmA  bebogtng  to  tlie  family  HutOstrs,  aiul  nearly  1«> 
kted  to  the  genera  ffippitnie§  and  Spk^^ruhti^,  about  300  foti  Ihiek  t 
«  ped  or  iSffnigiuoua  sandatoiie,  oontAiuiug  Ugnilt  mmI  iwiioM  in* 
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(RSonfl  of  leaves  and  stalks  too  imperfect  for  description,  as  well 
p  seed-Teagelfl  i  gome  portions  being  calcareous  with  a  few  fossils  of 
rather  a  heterogeneoua  character :  the  Espichel  hmeatoue^  of  cou- 
dderahle  thickness,  and  containing  aUo  a  few  fossils  like  those  of  the 
aandstone,  of  rather  a  mixed  character :  then  slate-clay  asaociatcil 
with  trap-rocks ;  a  dark-grey  Umestone,  being  crystalline  in  the 
vicinity  of  graiaite,  and  containing  casts  of  1  univalve  iind  1  bivalve 
fihell,  too  much  cruahed  for  deteraiination ;  and  then  nuothcr  red 
conglomerate  without  fossils. 

The  Hippurite  limestone,  the  Red  sandstone,  and  the  Espichel 
limestone  Mr.  Sharpe  had  at  first  associated  with  three  different 
formations — the  Cretaceous,  the  Oolitic,  and  the  Linsic;  hut  he  sub- 
sequently altered  this  opinion,  and  placed  them  all  in  the  cretaceous 
epoch,  without  attempting  to  allocate  them  to  their  several  divisions, 
though  in  all  probability  the  nip})urite  limestone  belongs  to  the 
haJk  and  the  other  twro  to  the  Greensand.  The  still  lower  forma- 
ions  he  did  not  coordinate  with  the  recogniicd  geological  formations 
of  England,  the  data  being  insufHcient. 

The  Igneous  rocks  are  also  described  with  great  care  and  discrimi- 
nation ;    they  consist  of  erupted  or  basaltic  rocks  and  massive  or 
granitic  rocks.     The  basalt  appears  to  have  been  erupted  at  two 
epochs :  the  newer,  which  is  found  capping  some  of  the  hills  and  ia 
occasionally  covered  by  tertiary  deposits,  was  enipted  subsequent  to 
the  cretaceous  epoch,  as  it  appears  to  have  elevated,  disturbed,  and 
I       flown  over  its  strata;    the  older  is  associated  with  deposits   more 
^HpDcient  than  the  chalk.     The  granite  forms  a  smHtl  ridge  of  hills 
^^peTen  milea  long,  four  broad,  and  elevated  2060  feet  at  its  highest 
^^Kioint.     The  position  and  form  of  this  diminutive  alpine  ridge  are 
^■Btich«  that  its  effects  on  the  strata  can  be  readily  estimated,  and  by 
i^reful  observation  Mr.  Sharpe  determined  that  the  elevation  or  pro- 
trusion  took   place   between   the  deposition  of  the  lower  and   the 
middle  member  of  the  cretaceous  system.     Small  portions  of  sye- 
nitic  and  porphyritic  rocks  are  connected  with  the  granite ;  but  we 
shall  merely  further  remark  tliat  many  interesting  observations  were 
made  on  the  faults  and  other  disturbances  of  the  strata ;    and  that, 
in  an  appendix  on  the  groat  earthquake  of  1 795,  the  curious  fact  is 
^^fltated,  that  the  shock  operated  on  the  tertiary  strata  only,  the  hnc 
^Bfiff  quiescence  being  the  boundary  between  the  secondary  and  tertiary 
^^tocIlS, 

Hiis  paper,  interesting  to  us  as  the  first  detailed  paper  of  our  late 
respected  President,  is  not  only  vBluable  for  its  geological  merit, 
but  also  as  it  affords  a  striking  illustration  of  the  candour  of  its  author, 
who,  considering  truth  the  first  great  characteristic  of  a  true  geolo- 
gist, did  not  hesitate  twice  to  correct  the  opinions  he  had  previously 
expressed,  and  by  so  doing  practically  inculcated  on  the  young  geo- 
logist the  wholesome  precept,  that  he  who  climbs  a  pinnacle  before 
him  must  expect  to  discover  irom  its  summit  many  mistaken  turns  in 
Ihe  path  he  has  passed  through,  and  be  enabled  thereby  to  correct 
his  future  progress. 
I    Feb.  2,  1842* — ^In  describing  the  works  of  Dr.  Buckland  I  might 
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hfivc  jYointed  out  that,  wlicn  he  wrote  \m  '  Bridi^ewater  Treatise*] 
Lyell  had  already  conceutrated  a  flood  of  light  ou  the  TcTtinry  sti 
but  that  the  traiisitiou  strata  still  rcmaiiied  in  ol>scurity,  no 
having  as  ret  dispelled  the  darkness  which  for  so  long  n  time  hndj 
hung  over  ihera.    Mr.  Sharpie  was  in  a  diflerent  position  ;  ant]  in  the 
present  paper,  which  describes  the  gi-ologry  of  the  south  of  WmI* 
morelanJ,  the  itnestigation  was  lighted  np  by  a  toreh  whieh  hud 
already  been  kindled  by  Sedg\>ick  and  Murchison,     Taking  iis  It 
clue  the  labonrs  of  Sedgwick  on  theConiston  Lhncstone,  and 
that  roek  the  basis  of  his  obfterTationH,  he  established  a 
^\t*  fncmberSf  vii. — 

1 .  ConiHtou  Limestone. 

2.  llhie  I'lagitone. 

3.  Windermere  Roeks. 

4.  Ludlow  Hocks. 

5.  Old  lied  SandBtonc. 

Of  fifteen  tpcciefl  of  Silunaii  fossils  in  the  Coniaton  limeftooe. 
seven  belonged  to  the  Lower  Silurian  r*»cks  of  Murehisou.  and  Mr, 
Sharpe  therefore  placed  it  on  a  parallel  with  that  division,  an  Mr. 
Marshall  had,  on  the  authority  of  Sowerhy,  placed  it  on  a  parallel 
with  the  Caradfic.  The  blue  Hagstone  succeeds  in  conformable  order 
to  the  Couiston  linieittone,  but  contains  no  foa«ls  ;  the  fiiuUs  which 
hftvc  affected  one  affect  aldo  the  other,  and  Mr.  Slnirpe  eonitidered 
the  afaaenee  of  the  fossils  to  be  due  to  a  re-arrangement  of  tlie  par- 
ticles in  consequence  of  a  metamorphic  action,  it.  Tlie  VVindermen? 
rucks,  5000  feet  thick,  consist  of  three  divisiotiA. — arj^ilbceuus  schivt<»« 
aehtstoae  gritu,  and  calcareous  baiub,  or  caleareouji  schists.  Tlae 
atratification  is  much  inlcrst^ted  by  cleavagi*  planes  ■  and  the  few 
Ibssils  found  hv  Mr.  Marshall  indueed  Mr.  S}iaTpe  to  consider  it 
probable  that  the  lower  division  niii^ht  he  about  hnel  with  tlie  sum- 
mit of  the  Lower  Silurian  svatenu  or  the  base  of  the  Upper,  4.  The 
Ludlow  rocks,  eoniiiticig  of  hard  argillaceous  strata,  are  uneonform* 
able  to  the  Windermere  rocks,  and  contain  thirty-four  B|»ecies  of  the 
Ludlow  Teataoea  fisttred  by  Murchisoii.  ii.  The  Ltidlow  rocks almoat 
graduate  into  the  Old  Red,  which,  as  in  Herefordiliif^  admita  of  a 
triple  division. 

In  respcet  to  llie  agea  of  the  disturbaneeak  ^f  r.  Sharpe  considered 
the  outburst  of  the  8bap  jcranite  subsefiuent  to  the  depostticm  of  the 
Cciniaton  limestone  and  Windermere  rocks,  but  anterior  to  tlie  depcv 
aitlim  of  ttic  Old  lied,  the  beds  of  which  remain  liortEoutAl  or  un* 
diitnriwd ;  and  that  the  faults  whieh  affected  the  Old  Red  Sand* 
■lOM^  aad  which  also  ap|»<'ar  to  have  aifivted  the  Lndlow  rocks,  were 
of  eome  snhse<iurnt  to  the  protrusion  of  the  granite.  All  the  mi* 
nule  and  varied  effect ^i  cotisenuent  on  sudi  disturbances  were  de- 
jK^nlied  by  Mr.  Sharpe.  and  tliis  paper  bears  striking  testimony  to 
the  g^at  abiUty  of  ita  author:  UiaC  portion  of  it,  indeed,  wtieli 
Bcrms  to  tirovc,  at  least  by  infemicab  that  the  diaturbances  whidi 
UfeciiHl  the  lower  ntcmbm  of  the  Waattnofdaad  aerioa  wtfa  aefm* 
a  rvl  by  a  cotiiid«»hlt  kterval  ffom  Ihoae  which  mhaeqnently 
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effected  even  the  Old  Red  Sandstone,  deserves  especial  attention  in 
any  discussion  upon  the  iiuity  of  the  Lower  and  upper  Silurians. 

1842- — Fallowing  np  his  inquiries,  Mr.  Sharj>e  next  proceeds  to 
investigate  the  age  of  the  Bala  limest<jne.  Here  we  enter  on  that 
debfttenble  ground  which  has  been  the  subject  of  dispute  ever  since. 
In  the  first  days  of  the  labours  of  Sedgwick  and  Murchtson,  Pro- 
fessor Sedgwick  thought  he  recognized  an  Upper  and  a  Lower  Fo8.si* 
liferoiis  System,  below  the  Lower  Silurian  of  Murchison,  and  this 
view  was  at  first  adopted  by  Murchison.  The  Bala  ftnd  Coniiiton 
limestones  were  thus  at  tirst  considered  contemporaneoua  formations^ 
and  placed  together  in  the  Upper  Cambrian ;  but  as  Mr.  Marshall 
had  classed,  by  the  evidence  of  fossils,  the  Coniaton  limestone  with 
the  Caradoc, — a  view  adopted  by  Mr.  Greenoughj  Professor  Sedg- 
wick aAerwards  separated  these  limestones,  retaining  the  Bala  lime- 
fitoue  in  the  Upper  Cambrian,  but  abandoning  the  Coniston  to  the 
Lower  Silurian,  The  object  of  Mr.  Sharpe  was  to  prove  that  the 
Bala  and  Coniston  limestones  both  belong  to  the  Silurian. 

In  18^3  he  again  went  over  this  ground,  and  corrected  some 
minor  points  connected  with  these  papers, 

March  6,  1844. — Geohgy  of  Nurth  Wales, — In  this  paper  Mr. 
Sharpe  proposed  to  himself  to  determine  the  very  important  question, 
whether  any  fossihferous  deposits  exist  below  the  Silurian  formation. 
The  Llangollen  district  was  the  first  examhied,  and  Mr.  Sharpe  con- 
curred with  the  late  Mr.  Bowman  in  allotting  itis  rocks  partly  to  the 
Ludlow  and  partly  to  the  Wenlock  scries,  the  micaceous  and  ahaly 
beds  of  tlic  Ludlow  portion  not  being  here  separated  into  two  parts 
by  any  representative  of  the  Aymestry  limestoDe,  and  the  slates  and 
shales  of  the  Wenlock  portion  being  rich  in  the  characteristic  genus 
Crenni,  to  which  Mr.  Shaqic  added  three  new  species.  The  Silu- 
rian rocks  are,  near  Corwen,  overlaid  by  an  outlier  of  mountain-lime- 
stone. In  one  portion  of  the  district  the  Upper  Silurian  rocks  (the 
Lodlow  with  a  monntaiu-limeslone  cap)  rest  confurmably  on  the 
Lower  Silurian,  whilst  in  another  the  Weidock  beds  rest  unconforra- 
ably  on  the  Lower  Silurian  rmifing- state.  This  conformability  is 
Stated  to  be  rare  in  North  Wales ;  but  in  a  district  disturbed  by 
faults,  unconformability  alone  cannot  be  considered  sutKcient  evidence 
for  the  separation  of  the  Upper  from  the  Lower  SUuriana. 

Mr.  Sharpe  reviews  Ids  former  section  of  the  Bala  beds ;  and,  enu- 
nierating  nine,  he  includes  the  upper  seven,  all  of  which,  excepting 
the  uppemiost,  are  fossihferous,  in  the  Lower  Silurian  ;  b«t  he  allo- 
cates the  two  lowest,  which  are  not  fosaililcrons,  to  the  Cambrian  ; 
though  the  absence  of  fossils,  on  which  the  negative  evidence  for 
ftxiiig  the  line  of  separation  between  the  two  formations  dependfij 
can  rarely  be  considered  sniticient. 

The  region  north  and  south  of  the  Dee  is  next  examined,  and  a 
dark  roofing  slate  without  fossils  is  again  found  to  rest  upon  loose 
schists  full  of  fossils,  and  includhig  two  beds  of  fossiliferous  lime- 
stone. The  fossils  are  those  of  the  Lower  Silurian,  and  the  rocks 
themselves  rest  nnconfurmahly  upon  a  poor  roofing-slate,  considered 
by  !ilr.  Sharpe  to  be  the  upper  portion  of  the  Cambrian,     There  is 
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a  Striking  resemblance  between  the  Bala  and  tlie  Soatb  Dee 
modified  occasioually  by  an  irruption  of  felspathic  rocks  amoaot 
the  latter.  Tbe  CanibriaD  slaty  rocks  without  fossils  form,  as  Mr. 
Sbarpe  states,  an  irregular  saddle  in  the  middle  of  the  Berwyns  ;  and 
the  anticlinal  axis  of  the  South  Dee  Silurian  and  Cambnan  rocks 
extends  to  Cader  Berwyn,  tbe  summit  of  which  is  a  partially  colamnar 
greenstone.  Again,  on  the  Ilolyhead  road  Lower  Silurian  acblsta 
are  found,  covered  up  by  unconformable  Wenlock  strata.  On  the 
road  from  Caemarron  to  Ilolyhead  the  same  junction  of  the  Wen- 
lock  and  Lower  Siluriiin  is  observed ;  but  we  shall  not  further  follow 
thii  part  of  the  subject,  as  Mx,  Sharjie  appears  fully  to  hare  ettfr- 
bliahed  the  fact  that  all  tbe  fosailiferous  beds  are  characterixed  bj 
true  Silurian  fossils,  according  to  the  most  generally  recogntied 
meaning  of  tbe  term  Lower  Silurian.  The  descriptions  of  tbe  igne^ 
ous  rocks  and  tbe  explanation  of  the  condition  of  tbe  slates  worked 
west  of  Snowdon,  which  are  shown  to  be  a  repetition  of  the  bkiiw 
bed  produced  by  contortions  consequent  on  the  intruniou  of  green-  | 
etone,  the  detennination  of  tbe  yanoua  axea  of  disturbance*  fftttlti^  i 
&c.f  are  alt  proofs  of  close  and  careful  obsenration*  Mr*  SIlifpM 
makes  al^o  some  very  judicious  remarks  on  tbe  difTereneee  obwrvmble 
between  the  Lower  Silurian  and  Cambrian  rocks  of  North  Walf<  and 
those  of  the  English  Border  Countie*. 

The  comparative  paucity  of  organic  remains  he  considers  to  de» 
pend  on  the  greater  thickness  ot  the  beds,  or  on  the  greater  se** 
depth  of  the  deposit^  in  conformity  with  the  principle  established 
by  Edward  Forbes, — that  the  number  of  species  and  of  inditiduals 
decreases  as  tbe  depth  increases,  but  that  tlte  Uteral  range  of  »j>ecir« 
bcreases  as  tbe  depth  increase^  wo  that  in  deep  sea  deposits  of  the 
same  age  there  should  be  fewer  afjCCKs  and  a  greater  similarity  be- 
tween them  at  different  localities.  The  Wenlock  series  near  Ltangolle* 
is  3500  feet  thick, — a  vast  accumulation  compare*!  with  that  of  tbe 
same  series  in  Worcestershire  ;  but  in  addition  to  this  evidence  of  a 
deep-sea  deposit,  Mr.  Sbarpe  adduces  also  tbe  ordinary  habitat  of 
tbe  genus  CrtMeis,  which  in  the  Mediterranean  abounds  in  the  muddy 
bottom  of  tbe  tea  at  great  depths,  and  is  only  sparingly  found  in 
more  shallow  water;  and  I  must  consider  the  natural- history  proof 
the  beat  b  soeh  oases,  as  it  is  so  difficult  to  determine  what  physical 
ttlMBgw  HMJ  hate  been  taking  place  during  the  deposition  of  such 

Mr.Sbarpe  fint  entered  on  the  subject  of  cleavage  in  tbtspaper;  and, 
following  up  the  Uw  estabhshed  by  Professor  Sedgwick,  that  dewvagr 
planes  maintain  their  parallehsm  over  extenaire  areas,  irrespectire  of 
the  varying  position  or  the  mineral  character  of  tbe  beds  they  cut 
through,  be  arrived  at  the  further  Uw,  that  the  strike  of  the  de*. 
rage  coincides  with  the  prevaihng  or  normal  strike  of  tbe  beds,  and 
continaes  uniform,  not  varying  with  tbe  local  variations  of  the  strike 
of  tbe  strata  ;  thence  concludmg  that  cleavage  cannot  be  tbe  result 
of  crystallixation  :  and  again, as  the  planes  are  arranged  with  such  regu* 
larily,  and  are  not  affected  by  the  variations  in  the  strike  of  the  strata, 
that  tbej  are  mot  tbe  effect  of  sMcAaitteo/ybrTe  or  prtuwt  txeritd 


ANNIYERSARY  ADDRESS  OF  THE  PRESIDENT. 


k 


at  the  momnff  or  upkeaviiuf  of  the  rocks.  He  also  states  tlaat  in  ud- 
disturbed  or  horizontal  strata  the  cleavage-  and  beclding-plaiies  meet 
at  an  angle  from  15°  to  30°  ;  and  that  the  slates  are  bad  when  this 
angle  is  below  20°,  and  good  when  the  angle  rises  above  25°.  Theise 
deductions,  however,  have  been  merely  made  from  observatioE,  and 
not  from  any  considerations  connected  with  physical  laws  j  but  this 
most  interesting  subject  will  agaio  be  referred  to  when  considering 
bis  j*ubse<^uent  paper  on  the  subject  of  cleava|;e,  in  which  the  actual 
relation  between  cleavage  and  pressure  is  estabhshed. 

1848.— Resuming  bis  researches  in  Portugal,  and  examining  the 
district  of  Oporto>  he  was  fortunate  to  discover  slates  containing 
serem]  most  distinctive  Silurian  fossils.  The  great  difficulty  in  this 
OLse  was,  that  a  deposit  of  coal  and  c-arbonaceous  shales  and  sand- 
stones containing  iropressiona  of  ferns,  some  of  which  closely  resemble 
true  coal-plants,  appeared  to  separate  the  Silurian  deposit  from  cry- 
stalline rocks,  granite^  mica  schist,  and  gneiss ;  a  Ikct  which  led  Mr. 
Sharpe  to  inqiure  whether  it  was  possible  that  the  same  species  of 
plants  could  have  been  repeated  at  such  widely  separated  geological 
periods. 

1850. — Mr.  Sharpe  once  more  entered  on  the  subject  of  Portugal, 
and  in  a  paper  of  great  ability  completes  his  labours  upon  this 
country.  The  Silurian  rocks,  noticed  in  the  preceding  pajier,  are 
again  mentioned  in  connexion  with  the  anthracitiferous  shales ;  the 
latter  underlying  the  former.  The  Tertiary  deposits,  the  llippuri^e 
limestone,  an  ef|yivalent  of  our  Chalk,  tlic  Subcretaceous  series,  the 
Jurassic  series  and  some  sandstones  of  an  undetermined  age,  are  more 
fully  described  than  in  the  preceding  paper,  and  are  now  illustrated 
hy  numerous  fossils.  Of  the  Tertiaries,  the  Alm&da  beds  were,  on 
the  authority  of  Mr  Smith  of  Jordan  Bill,  classed  with  the  miocene. 
In  respect  to  the  Hippurite  Umestoue,  Mr.  Sharpe  corrected  a  slight 
error  of  his  former  paper,  in  which  he  had  confounded  it  with  another 
limestone  of  an  earlier  date*  The  fossils  exhibit  a  remarkable  dif- 
ference in  comparison  with  those  of  the  chalk  of  our  own  countrj-, 
comprising  no  ecphalopods  nor  brachiopods,  while  of  thirty-seven 
species,  twenty  are  entirely  new,  and  seven  are  species  first  described 
by  D'Orbigny ;  bo  that  the  fossil  resemblance  is  singularly  small. 
The  fossils  of  the  subcretaceous  rocks  are  considerable  in  number, 
though  many  of  them  also  are  new  ;  but  the  abundance  of  the  Gnj- 
pfuEa  Columba  in  the  Figiieraa  limestone  seems  to  render  the  identi- 
fication of  its  position  satisfactory. 

The  determination  of  much  of  the  Jurassic  series  depends  rather 
on  its  position  under  the  subcretaceous  than  on  its  fossils,  which 
are  very  rare ;  but  the  evidence  of  a  few  Ammonites  from  the  lime- 
stone near  Coimbra  induced  Mr.  Sharpe  to  place  that  limestone  in 
the  Jurassic  system,  without,  however,  attempting  to  determine  its 
position,  or  that  of  other  corresponding  limestones,  within  the 
system. 

Below  these  beds  occur  a  series  of  beds  of  sandstones  and  lime* 
stones,  rich  in  fossils  of  a  Jurassic  or  oolitic  tj'pe,  and  underlaid  by 
a  coal  deposit  of  the  oohtic  age,  as  it  contains  the  same  species  of 
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Zamites  as  the  oolitic  coal  of  Yorkshire  ;  and  fiirtbcr  1 
sandstones  of  au  age  not  at  present  detertninabks  It  is  rcmarkablr,  id 
pointed  out  by  Mr.  Sbarpe,  that,  in  looking  at  the  correlation  of  theae 
ocda  with  better-known  deposits,   the  ajjproxinnitiou  decreases  as 
the  beds  become  more  recent ;   as  for  example,  in  the 
(or  Hippnrite)  series  Ah  per  cent,  of  the  fossils  are  deacrihed 
in  the  subcreUceous  53  per  cent.,  aiul  in  the  jyrassie  84  per 
and  on  this  Mr.  Sbarpe  observes,  that,  whilst  the  sm-cies  co 
each  epoch  to  Portugal  and  Northern  and  Middle  Europe 
evidence  of  Jiniinishiiig  facilities  of  intercommunication  aj» 
pressed,  it  would  be  rash  from  such  a  fact  to  build  up  an  argumeiit 
for  the  greater  diffusion  of  species  at  earlier  epochs  without  having 
previously  studied  the  habits,  and  powers  of  migration,  of  the  ariimaliv 
the  relics  of  which  they  are, 

1854. — Mr.  Sbarpe  read  a  paper  on  "The  Structure  of  Moot 
Blanc,"  to  which  I  sball  have  occasion  to  refer  at  a  Uter  period  of 
my  address.  In  it  he  dissents  from  the  views  of  Professor  Jama 
Forbes,  as  regards  the  sujterposition  of  the  granite  of  the  Alps  tipiB 
•eeondary  rocks. 

1B55. — In  a  paper  read  Dec.  5,  Mr.  Sbarpe  made  a  bold  attempt  to 
determine,  by  the  sujiposed  marks  lefl  by  the  sea  on  the  sides  of  the 
Alps,  the  age  of  the  last  elevation  of  that  nnghty  niountaiii'c! 
In<>u-ad  of  expbiining  the  erosion  of  the  surface  visible  to  a 
height^  u  Agusis  had  done,  by  the  action  of  glaciers,  Mr.  Shatpt 
ooimiics  the  action  of  glaciers  to  valleys,  and  assumes  that  m 
elaciers  had  never  extended  more  than  3UtW  feet  below  the  p 
limit  of  glaciers,  thus  rendering  it  necessary  to  seek  for  some 
cause  of  erosion  at  levels  above  and  below  certain  limits,  and  spcctdlj 
for  that  deep  erosion  which  he  considers  incompatible  with  tlie  acdoa 
of  moving  ice  at  all.     This  erosion  he  ascribes  to  the  action  of  tl» 
waves  of  the  sea  whilst  washing  the  base  of  the  rocks,  aiul  notes 
three  several  lines  at  which  the  sea  must  be  supposed  to  have  rested 
sufHcieutly  long  for  the  production  of  such  au  effect.     The  first  of 
these  is  at  the  height  of  about  9WU  feet ;  the  second  at  about  TSOOfl 
ftpet,  which  can  he  traced  through  a  great  part  of  the  centre  of  Switirr-^ 
land  (and  which  Professor  Poroes  considered  the  upper  Uniit  of  ero- 
sion)* cutting  through  the  nummulitic  as  well  as  the  Jurassic  rocks; 
and  the  third  line  of  erosion  it  4900  feet.     Mr.  Sbarpe  ftijtber  «s- 
cnbes  the  Uter  degrarlatiou  of  the  Alps,  the  removal  of  Uq^  raaasis     i 
aud  the  formation  of  Al[iiuc  valleys,  to  the  same  cause,  tuuMly,  y»     I 
wear  of  the  sea,  aided  by  the  denuding  force  called  into  action  by  the     | 
sudden  chances  of  level,   previously  mentioned  ;  and  then,  ooordi- 
natiug  with  the  levels  o<  the  lines  of  erosion  the  different  eLevatioas 
above  the  sea  at  which  valleys  temiinnted  and  terraces  were  formed, 
W  obtained  a  similar  result  to  that  which  he  bad  already  dedueetl 
fhras  observing  the  lines  of  erosion  alone  :  namely,  that,  afler  \he 
Alps  bad  attained  their  prt*sent  fnrni,  and  when  they  stood  a»  much 
above  the  surrounding  comitry  as  at  ure«eut.  tliev  were  once  mfifv 
nearly  submerged  below  the  sea,  aad  ueu  were  rau^d  again  out  ol 
it  by  seven)  steps  or  comparative  starts^  after  each  of  which  was 
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a  period  of  rest  long  enough  to  allow  the  waves  to  leave  n  pernia- 
nent  record  of  their  aetion  ;  and  turtherj  that  throughout  Switzer- 
land the  whole  ehain  was  eqiially  elevated,  or  as  nearly  so  as  can  be 
determined  hy  this  method  of  observation.  The  moves  were  sup- 
posed to  commence  by  jumps  of  1000  feet  or  more,  but  then  to 
become  less*  and  at  last  scarcely  discernible ;  the  periods  of  longest 
rest  correspond  to  the  lines  of  erosion  at  9000,  7:iOO,  and  4H0O  feet, 
and  the  epochs  are  supposed  to  have  extended  from  the  teroiination 
of  the  eocene  to  a  period  subsequent  to  the  last  tertiary  deposit, 
nothing  but  drift  having  been  formed  during  the  last  period  of 
elevation.  The  various  valley-terraces  Mr.  Sharpc  snpjiosed  to  have 
been  formed  of  detritus  heaped  up  by  the  sea  at  the  mouths  of  river 
openings,  or  ravines,  at  each  temporary  rest,  and  the  correspondence 
of  height  of  these  terraces  in  difTerent  and  widely  separated  valleys 
with  the  lines  of  erosion,  he  considered  a  strong  proof  that  at  least  both 
were  results  of  some  common  cause.  But,  even  were  this  admitted, 
the  preservation  of  such  terraces  would  appear  inconsistent  with  vio- 
lent changes  of  level,  as  the  sudden  rise  of  the  land  and  the  drag  of 
the  receding  waters  must  have  at  least  disturbed  their  loose  materials, 
and  shattered  their  mass,  so  as  to  destroy  that  regularity  which  is  now 
their  great  characteristic. 

Cxrand  as  this  speculation  is,  it  requires  to  be  tested  by  more  ex- 
tended ob9er\'ations.  Portions  of  the  secondary  as  well  as  of  tertiary 
deposits  stretch  into  the  Alpine  valleys,  so  that  it  is  evident  that 
either  the  present  configuration  of  much  of  the  surface  must  ha%'e 
existed  prior  to  tfie  most  ancient  of  these  deposits,  or  that  the  rocky 
nucleus  must  have  been  forced  through  them  subsequently,  so  as  to 
produce  by  lo«il  disturbances  the  valleys  as  they  now  exist ;  the  lat- 
ter being  probably  most  consistent  with  the  disturbed  character  of 
much  of  the  strata, — ^such,  for  eatample,  as  the  anthracitic  Jurassic 
beds,  which  are  found  Testing  horizontally  on  the  tops  of  the  AiguilleB 
Rouges  and  at  the  same  time  in  the  valley  of  Chamounix  below. 

This  indeed  is  Mr.  Sharpe'a  view,  as  he  states,  that  at  the  end  of  the 
Eocene  period,  the  elder  Na^elfluh,  the  enormous  thickness  of  whi*"h 
is  seen  at  the  Rigi  and  neighbouring  mountains,  points  out  the  period 
of  that  great  elevation,  when  the  central  masses  of  the  Alps  being 
thrust  upwards  for  the  last  time. through  the  crust  of  the  earth,  the 
mountains  received  their  present  form,  and  the  secondary  rocks  on  the 
flanks  were  thrown  into  the  disturbed  position  they  now  occupy,  whilst 
the  alternation  of  freshwater  and  marine  deposits  in  the  Moiasse  in- 
dicates pulsations,  as  it  were,  in  the  earth's  crust,  sometimes  jiro- 
dudng  elevation  and  sometimes  depression  ;  hut  then,  in  his  opi- 
nion, the  whole  cnuutry  sank  again  at  least  9000  feet,  and  at  a  later 
period  a  new  and  hoal  elevation  commenced,  the  conseqneuce  of 
which  was  fresh  wear,  and  the  dispersion  of  gravel  and  bonldera 
over  the  low  lands  of  Switzerland.  On  such  an  hv'pothesis,  some 
of  the  later  tertiaries,  the  fauna  of  which  so  nearly  resembles  that  of 
the  existing  epoch,  become  separated  from  it  in  time,  by  the  vast 
period  assumed  as  necessary,  first,  for  the  subsidence  of  the  whole 
country  through  a  space  of  9000  feet,  and  then  for  its  elevation  to 
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the  same  IcTel.  Surely  such  a  break  in  the  continuity  of  a 
nearly  identical  in  its  partes  should  of  itself  induce  us  to  pause  b^ 
fore  we  accept  this  theory,  however  ably  cou9tructe<i ;  and  further, 
can  we  imapne  that  this  vast  interTal,  during  which  the  wboit 
of  Switzerland  was  depressed  more  than  9000  feet,  and  then  aglia 
uplifted  at  successive  iiilerrals,  should  have  left  no  Irnccs  of  inlw^ 
uifdiate  formations  other  than  ordinary  drift  ?  Nor  can  we  avoid 
obsening,  that  the  gcueraJ  con6g:uration  of  the  land,  including  tht 
valley  of  Geneva  and  its  Lake,  having  been  produced  before  the  sup* 
posed  final  deprc^Iou  and  elevation  of  the  Alps,  the  sea^actioii 
during  any  one  of  the  steps  of  rise  would  be  insufficient  to  explain 
the  passable  of  boulders,  or  their  deposits,  at  high  levels  on  the  Jun« 
without  the  intervention  of  ice,  which  it  is  the  object  of  the  paper  W 
dispense  with.  The  sudden  elevation  of  a  targe  mass  of  laad  or 
water  would  doubtless  produce  a  great  wave,  proceeding  in  all  direct 
tions  from  the  centre  of  the  disturbed  mass  outwards,  as  the  water 
would  at  first  be  partially  carried  up  with  it,  and  then  roll  back,  ais 
quiring  velocity  in  proportion  to  its  height ;  but,  as  that  velocity 
would  be  very  small  at  first,  the  action  would  be  small  also,-  and  no 
uniformly  polished  surtace  could  be  produced  ;  and,  as  regardii  the 
portion  of  water  not  participating  in  the  motion,  httle  effect  could  be 
produced  ;  as,  for  example,  whtit*  the  mass  was  raised  1500  feet,  or  tbe 
space  between  the  lines  of  1)000  feet  and  7500  feet,  the  Molasse  of 
the  Swiss  basin  must  have  been  covered  by  6000  feet  of  water,  ami 
therefore  have  been  secured  from  any  dynamical  disturbance  cooae^ 
(luent  on  the  addition  of  water  to  its  surface ;  the  results  of  the  orer- 
nowing  water  being  made  manifest  in  regions  far  distant  from  the 
limits  of  the  basin  rather  than  on  its  own  bottom.  On  the  actual 
line  of  a  sea-level  the  effect  could  have  been  little  more  tlian 
that  of  loosening  materials,  which  wouhl  then  roll  down  into  the 
waters  below,  following  the  wave,  and  not  preceding  it,  just  as  ta  the 
case  with  the  stones  and  gravel  on  the  sea-shore  as  they  roll  down 
after  the  receding  tidal  wave ;  and  it  is  difficult  to  conceive  that 
any  sufficient  velocity  could  be  bestowed  upon  a  rocky  mass  bjr  inch 
a  process  as  to  have  transported  it  to  any  great  distance,  surely  not 
more  than  it  would  have  acquired  by  moving  freely  through  apact  for 
tht  lame  vertical  distance. 

8iich  problems  are  of  surpassing  diffictilty,  and  aasnredlT  rei|avi 
long  and  patient  study  for  their  solution  ;  nor  ahoold  tt  be  forcottCB 
that  the  action  of  the  sea  is  by  no  meant  eo  powedbl  in  proaucing 
effects  such  as  are  here  supposed.  Very  friable  strata  are  certainly 
much  worn ;  but  ou  the  rocky  shores  of  the  Mediterranean  the  lint 
of  watief4ffret  ia  rather  showu'by  growth  of  seaweed  than  by  eroAon ; 
when,  howerer,  the  water  is  aidc^  by  littoral  tidal  action,  and  bears 
ikttg  with  it  sand  and  grtTel,  erosion  is  sometimes  rery  strikiiif ; 
tboQgh  the  ordinary  wear  by  wave-action  is  very  irregular,  soine 
portioQS  of  Icat  cohesion  giving  way  before  others,  and  the  geoeiil 
rrsult  being  the  fbnnation  fir*t  of  cavenia  and  then  of  bays,  the  hartkr 
pnrttons  remaining  as  projecting  capes  or  proinontoriea.  Around  a 
i»tnaU  island  this  action  vvould  he  more  continuous  and  lean 
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hni  even  then  the  wave -action  would  modiiy  the  ontUne  of  the  gfooYe 
produced ;  and,  as  regards  the  wearing  of  the  valleys,  it  scarcely 
seems  possible  that  any  regular  and  continuous  excavation  could  be 
produced  by  a  succession  ot*  starts,  eacb  IQOO  feet  in  extent,  with  in- 
rrening  intervals  of  rest  *. 

Mr.  Slmrpe's  palaeontological  papers  are  of  considerable  interest 
d  ffllue.     For  o  genus  of  Gasteropodous  shells  abundant  in  Por- 
igal  he  prof>osed  (1849)  the  name  Tyhstonm^  considering  it  distinct 
from  GiohiconcAa,  Naiicaf  timlPhamaneila.     the  ^mis  NerimEa  he 
enriched  with  six  new  species  ;  di\'idiiig  it  into  four  subgenera — Neri- 
65  species,  Nerinella  10,  Trochalia  6,  F/y^mff fwr  12,  besides  eight 
ies  which  he  thinks  ought  to  be  placed  in  other  genera  ;  so  that 
genus  of  fossil  Gasteropoda  is  alone  supposed  to  exhibit  at  least 
3  species ; — one  of  the  many  examples  of  the  extraordinary  multi- 
lication  of  species  in  those  early  ages, — so  great  indeed  as  to  force 
pen  the  mind  of  everj-  one  the  necessity  of  caution  and  vigilance  in 
tlempting  to  estabhsh  new  species  at  periods  when  it  is  very  pos- 
tible  the  range  of  variation  may  have  been  greater  than  it  now  is, 
whils^  the  characteristic  of  colour,  and  often  that  of  either  external 
or  interaal  markings,  are  lost,   Twelve  species  were  found  in  Portugal, 
six  of  which  had  been  previously  described  as  cretaceous  species ;  so 
t  Mr.  Sharpe  conchided  that  the  Nerinests  in   Portugal  or  the 
uth  of  Europe  are  cretaceous  fossils,  whilst  in  the  North  they  are 
oolitic. 

Sir  Charles  Lyell  having  submitted  to  Mr.  Sharpe  for  examina* 
tion  the  fossils  he  had  collected  in  North  America,  the  result  was  a 
very  able  anah^ical  paper  (1848)  on  the  MoUusca  of  the  collection, 
log  so  far  an  estimate  of  the  labours  of  the  United  States  Geologists, 
'erring  to  Mr.  Hall's  table,  in  which  five  subdivisions  are  enume- 
ted  below  the  equivalent  of  the  Lkudeilo  flags,  Mr.  Sharpe  disputes 
"this  last  position,  and  asserts  that  there  are  no  grounds  for  believing 
that  any  of  the  beds  are  of  an  earlier  age  than  the  Lingula  beds  of 
North  Wales.  At  the  same  time  Mr.  Sharpe  admits  that  no  species 
found  m  any  bed  below  the  Trenton  limestone,  the  upper  of  the  five 
beds  in  question,  are  identical  with  those  of  England,  though  in  the 
Trenton  rock  many  such  Lower  Silurian  fossils  have  been  found ;  but 
he  considers  that  the  presence  of  Lingulse,  though  not  of  the  same 
species,  in  the  Potsdam  sandstone,  the  lowest  American  fossiliferouB 
deposit,  may  well  justify  the  assumption  of  its  being  equivalent  to 
the  Lingula-flagB  of  North  Wales.  The  great  subdivision  of  the 
strata  in  Hall's  table  is  considered  a  source  of  difficulty,  and  doubt- 
less the  separation  of  several  limestones  from  each  other,  when  so 
nearly  parallel,  must  lead  to  great  misconception,  the  supposed  equi- 


♦  Our  lamented  friend  often  obaervedfin  respect  to  this  paper,  **  Whet  will  the 
Swiw  geologists  say?"  One  Swisa  geologist,  M.  De  la  HirpCp  has  answered 
this  appeal  by  an  able  criticism  nf  the  paper,  in  which  he  not  only  endeavours  to 
»how  that  the  evidence  is  insuiicient  to  determine  the  permanency  of  level  of  the 
lice*  of  erosion,  or  the  synchronism  of  those  lines  with  the  terraces  of  Alpine 
valleys,  but  also  adduces  much  of  the  argument  I  have  myself  advanced  in 
the  iboTe  remarka. 
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vidents  of  the  Weiilock  series  being  here  split  into  twelre  memb 
Some  curious  results  are  deduced  from  this  investigation ;  iis»  for 
cs&mple,  whi]»t  tbc  Gasteropoda  of  America  ajid  Great  Britain  an 
appareotiy  totally  distinct,  and  few  species  of  the  Lamellibranchittte 
bivalves  are  common  to  both  countries,  above  two-fifths  of  the  Br^ 
chiopoda  are  common  to  bath« — a  fact  which,  &s  Mr.  Sharpe  suggetti^ 
may  be  due  to  tht^  limitation  of  Uttoral  shells  in  their  eipanaion 
in  's\\ACc  by  the  necessity  of  a  continuous  shore,  whilst  deep-aea 
genera  and  species  may  admit  of  a  much  wider  distribution*  In- 
genious and  natural,  however,  m  such  cxplanationg  appear,  they 
depend  on  so  many  peculiaritie!!  in  the  condition  of  the  earth's  cntst 
in  the  spacca  whicli  separate  distant  countries,  as  to  become  merdj 
speculative ;  but  one  remark  of  Mr.  Sharpe  requires  especial  notiee, 
as  being  a  proof — and  he  gave  many — of  that  philosophic  spirit  which 
80  strongly  charactcrited  Tiim  : — **  It  would  he  interesting,"  he  says. 
**  to  trace  out  the  first  appearance  of  each  specie;!  in  many  conntrit^Sy 
and  to  see  whether  it  is  found  in  one  at  an  earhcr  period  thao  in 
another  country,  and  thus  team  of  what  region  it  was  originally 
native ;  " — an  inquiry,  which,  were  it  possible  to  trace  out  al|0  the 
extent  of  rariation  to  which  species  may  have  been  subject  fron 
gradual  alteration  of  place  and  circumstances,  would  assuredly  be  one 
of  the  most  interesting  the  geological  naturalist  could  follow  out. 

Every  member  of  this  Society  is  aware  of  the  zeal  and  industij 
with  which  Mr.  Sharpe  applied  himself  to  the  investigation  of  foasilit 
whether  collected  by  himself  and  to  be  used  in  illustrating  his  own 
pupers,  or  collected  by  others  and  merely  submitted  to  him  for  «i* 
amination  in  aid  of  labours  not  his  own.  In  conjunction  with  Mestr*. 
Bunbur^',  Salter,  and  Ru|^)ert  Joui>s,  he  described  the  fossils  collected 
by  Scnhor  Carlos  Hibiero  from  the  Carboniferous  and  Silurian  rocks 
ii  Portugal.  In  this  pa|>er  one  new  genus  of  corals,  DUfeichia^ 
and  two  new  s|>ecies  were  described  from  the  Silurian,  as  well  as 
24  species  of  Teataoea,  aome  belonging  to  new  genera  recently  esta- 
blished by  M.  Ronault.  The  Tnlobttes  identified  by  Mr.  Salter 
had  all  been  previously  recognised  as  Silurian  fossils,  and  are  ama 
in  number,  sufficient  to  verify  the  geological  classilicatiun,  but  it3l 
not  enough  to  prevent  our  wishing  fur  something  like  tliat  patkol 
form  of  comparison  with  which  Mr.  Prcstwicli  has  made  na 
familiar  under  the  term  correiation.  Of  other  Entomostraca  Mr. 
Jones  described  a  species  of  Beyrichuit  B.  Bussacemii  (Jonea), 
closely  alUed  to  B.  compUcata  (baiter),  and  another,  B.  timpies 
(Jones),  closely  allied  to  and  forming  a  passage  between  B.  Logmi 
and  B*  atrangvlata. 

Of  14  plants,  Mr.  Bunbury  considers  all  which  could  be  identified 
as  belonging  to  the  true  coal  formation,  with  the  exception  of  one,  a 
Walchin,  which  nnght  be  either  Coal  or  Permian  ;  4  of  the  14  occur 
in  the  anthracitic  fonnaiiun  of  the  Alps,  and  6  have  been  recorded 
as  Britiah.  The  genoil  tctembUnce  is  to  the  coal  of  France,  vd 
the  absence  of  Lepidodmtbvm,  Calamitc*,  and  Stffiltaria  is  noted  at 
a  remarkable  pecuHaritT. 

Pasdng  by  aome  minor  papers,  one  of  which  howerer,  on  the 
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Moid  and  gravels  of  Farriiigdon,  is  hij;hly  interesting,  and  all  of  whit-h 
.have  their  peculiar  irahie,  I  must  pause  for  a  niomenf  to  record  the 
"  ibour  ajul  the  Hcnipulous  precision  with  v^hich  Mr,  Sharpe  fulfilled 
le  ta.sk,  which  he  had  undertaken  for  the  Palficontographical  Sneietyt 
pof  descrihing;  the  MoUusca  of  the  Chalk  of  England.     Part  3  of  this 
description^  containing  a  portion  of  the  Cephalopoda,  has  been  pub- 
[lished  since  his  lamented  death*  and  has  jnst  been  placed  in  my 
tliaiids.     It  contains  the  description  of  25  Aramonitea,    1 1   Turri- 
ites,  and  8  species  of  the  cwrions  body  called  Aptychus,  which 
tfr,    Sharpe   endeavours   with    great   ability    to   allocate   to   their 
'spective  species  of  Ammonites.      Of  the  Ammonites   described 
this  Part,  lii  are  connuon  to  our  own  chalk  and  that  of  the  Con- 
tinent, and  10  are  a^s  yet  only  known  as  belonging  to  the  British 
fehalk.     Of  the  Turrilites  7  are  common  to  our  chalk  and  that  of  the 
Continent,  and  4  are  known  aa  yet  only  in  our  chalk;  or,  in  other 
[Word%  60  per  cent,  of  the  Ammonites  are  general  and  40  per  cent. 
Ilocal ;  and  of  the  Turrilites,  G-1  general  and  34  local :   proportions 
^hich,  so  far  as  our  present  knowledge  goes,  mark  a  difference  be- 
tween the  fuunni  of  two  comparfttively  near  natural-hisitory-regions 
rhich  is  worthy  of  much  consideration,  more  especially  when  it  is 
leoDsidered   that    the  difference  would    be  more  striking   were   the 
|Continental  species  which  have  not  been  found  in  our  chalk  taken 
[into  account,  and  also  that  the  Cephalopoda  cannot  be  supposed  to 
"lave   been   so   restricted  in  their  powers  of  locomotion  as  other 
MoUusca. 

1H54. — I  shall  now  refer  to  the  paper  on  the  structure  of  the  Alpa. 
['In  this  paper  Mr,  Sharpe  abandons  the  fan-shaped  foliation  of  the 
keiss  of  Mont  Blatic,  and  states  his  discovery  of  two  distinct  vertical 
M?aof  folintion,  nearly  jmrallel,  and  separated  by  a  narrow,  steep,  anti- 
(diiial  axis  ;  and  in  the  same  tnanner  he  recognizes  a  similar  axis  and 
•rtical  foliation  in  the  parallel  chain  of  the  Aiguilles  Roiigea,  With- 
^©ut  entering  into  more  minute  description,  it  may  be  observed  that 
IMr.  Sharpe's  object  is  to  prove  that  when  the  gneiss  or  metamorphic 
ika  appear  to  real  upon  the  secondary  strata  which  occur  in  patches 
in  this  region,  it  is  only  an  illusion,  the  supposed  planes  of  bedding 
of  the  gneiss  being  only  planes  of  foliation  ;  and  that^  though  the 
secondary  stmta  apt>ear  to  dip  under  planea  of  bedding,  they  merely 
ibut  against  the  sides  of  the  gneiss,  the  apparent  con  forma  hi  I  ity  being 
limply  a  conformability  in  the  planes  of  foliation.  Had  Mr,  Sharpe 
rested  here,  his  opinion  would  have  merely  stood  in  opposition  to 
those  of  olherR  in  respect  to  the  interpretation  of  the  effects  of  cleavage 
in  these  rocks ;  but  he  goes  further,  and  questions  the  accuracy  of 
other  observers,  especially  objecting  to  Professor  Forbcs*s  state- 
ment, that  the  limestone  dips  under  the  granite  in  the  Valley  of 
Charaounix,  as  well  as  to  that  of  M.  Favre*  who  so  distinctly  asserts 
that  the  schists  appear  to  dip  under  the  granite  and  rest  upon  the 
gecondary  beds. 

From  the  days  of  Saiissnre  the  Alps  have  been  n  problem  suh- 
mitted  to  geologists  for  solution,  and  which  still  coutinnes  only  par- 
tially solved.     It  is  in  the  Alps  that  the  association  of  anthracitic 
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beds  eutLtaiiiing  coal-plants  with  semi-cry stalline  schlsU  on  the  out 
hand,  and  their  aaaociatioii  on  the  other  with  beds,  cxnitaioiiig  AiniiMK 
uites  and  Belemnite»  of  supposed  jiirassic  a^  have  called  forth  the 
ingenuity  of  the  most  able  foreign  and  English  geologists  in  their  cn- 
dearours  to  e^cpilain  a  conjunction  which  appears  to  be  in  oppoAition 
to  the  received  principles  of  the  science.  To  the  dijicusaion  of  this  diffi- 
cult question  no  leas  than  sixty-eight  memoirs  have  been  devoted,  iu- 
dudiog  the  Addresses  of  Lyell  and  of  Hamilton^  and  the  papers  of 
Murchison  ;  aitd  the  recent  discu.ssion  of  them  by  M.  Albert  Gaudiy 
has  fully  exhibited  the  varieties  of  opinion  and  reduced  them  tn  some- 
thing like  order.  Some,  for  example,  have  considered  the  alternation  of 
the  anthracitic  and  liasaic  beds  aa  the  result  merely  of  a  folding  of  the 
Btfata»  the  result  of  physical  disturbance  ;  others  have  considered  the 
soolocical  characteristic  of  less  value  than  the  botanical,  and  therefore 
placed  all  the  beds  in  the  Carboniterous  series ;  others  again  have 
▼iewed  the  zcH>Ic>gical  of  more  importance  than  the  botanical,  and 
allotted  the  whole  to  the  Jurassic ; — in  one  case,  therefore,  assumiog 
that  the  Belemnites  and  Ammonites  may  have  commenced  their  exist- 
ence in  the  Coal-period,  and  in  the  other,  that  the  Carboniferous 
pla&ta  may  have  extended  theirs  into  the  Jurassic  ;  whilst  M,  FourneC 
aiiggosts  that  below  the  true  Jurassic  beds  there  may  have  been  a 
Tnajsic  xone,  or,  as  it  were,  a  neutral  ground  between  the  two  for- 
mations. 

This  brief  notice  of  a  discuasion,  which  even  now  has  not  arrived 
at  a  de6nite  result,  is  sufficient  to  show  how  obscure  a  region  which 
haa  been  the  scene  of  so  many  great  physical  disturbances  must 
neeetianly  be,  and  to  prepare  us  to  expect  many  dithculde^  in  the 
consideration  of  its  stratification.  For  a  long  time  indeed  it  had 
been  admitted  by  most  observers,  that  the  secondary  rocks  of  the 
Alps  were  in  many  nlaccji  overlaid  by  the  crystalline  schists  which 
forme<l  the  sides  of  the  great  centra]  granitic  axis;  and  some  there- 
fore boldly  recognised  in  such  schists  metamorphic  rocka  of  tlia 
carboniferous  epoch,  and  other  rocks  of  the  cretaceous  epoch,  aeoord> 
ing  to  the  view  reapectively  taken  of  the  geological  pCM^tion  of  the 
secondary  rocks.  Mr.  Sharpe,  however,  viewing  the  rocks  of  the 
Alps  under  a  different  aspect,  consequent  on  the  application  of  his 
theory  of  cleavage,  denied  that  the  planes  which  separated  the 
mass  of  the  crystalline  rocks  into  apparent  heds  were  anything  mora 
than  planes  of  cleavage,  and  consequently  that  the  supcTpoaition  waa 
not  like  that  of  strata  deposited  one  over  the  other,  or  a  super* 
position  of  beddmg,  but  simply  apparent ;  and  in  so  far  as  this,  Mr. 
Sharpe  only  exercised  a  legitimate  right  in  applying  his  own  theory 
towards  the  expmplificatioii  of  fart* ;  but  he  was  not  e<|ually  justified 
when  he  maintained  that  other  authors  had  heen  deceived  as  to  the 
facta  themaelvea.  and  asserted  that  M.  Favre  had  nowhere  seen  the 
eiyttaWae  ichifta  of  Mont  Blanc  lying  upon  the  sedimentarr  beds  in 
the  manner  represented  in  the  section  which  accompamed  hia  papvr* 

This  fubjeet  was  brought  forward  again  during  the  Sesskm  by  Major 
8«  Chutert^  in  a  paper  on  a  section  of  Mont  Lacha,  near  Mont  Blanc, 
wkcfe  he  states  the  dip  of  the  strata  to  be  to  the  north,  at  au  angle 
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ot75*',  the  planes  of  the  cleavage  beioc  perpendicular  to  those  of  bed- 
dine,  and  therefore  dipping  at  an  angle  of  1 9°  towards  Mout  Blanc, 
under  which,  if  miataken  for  bedding,  they  would  appear  to  pass. 
Major  Charters  adopts  Mr.  Sharpens  opinion,  that  these  strata  dip 
from  Mont  Blanc,  and  is  therefore  an  advocate  for  his  theorj ;  b«t 
Professor  Forbes  haa,  on  the  contrary',  disputed,  in  an  able  paper, 
all  Mr.  Sharpens  statements,  and  vindicated  the  accuracy  of  the  Swiss 
ohseni'ers,  more  especially  of  M.  Favre,  whose  laborious  excursions, 
unchecked  by  danger  and  fatigue,  and  continued  over  many  years, 
ftiUy  merited  the  confidence  demanded  for  him.     In  this  paper  Pro- 
fessor Forbes  points  out,  as  a  striking  example,  the  secondary  beds 
of  limestone  on  tbe  road  to  the  Chapeau,  wnich,  from  some  unex- 
plained reason,  Mr.  Sharpe  had  not  examined ;  and,  as  1  was  myself 
at  Chamounix,  1  hoped  to  have  verified  this  position  of  Professor 
Forbes  by  personal  investigHtioii,and  did  so  to  a  certain  extent, though 
a  severe  fit  of  illness  somewhat  restricted  my  observations.   The  beds 
of  limestone  at  the  Chapeau  certainly  do  dip  towards  the  gneiss, 
the  beds  or  folia  of  which  rise  above  at  a  higher  angle  than  tbose  of 
the  limestone  ;  but  as  the  junction  is   concealed  by  detritus,  no 
positive  conclusion  could,  in  my  opinion,  be  drawn  from  this  circum- 
stance.     Reflecting,  however,  that  M,  Favre's  great  discovery  of 
anthraxiferous  beds  resting  horizoutally  on  the  peaks  of  the  Aiguilles 
Houges  proved  that  at  lea.st  the  secondary  rocks  had  there  been 
deposited  npoii  crystalline  rocks,  and  subsequently  lifted  up  with 
them,  thus  affording  an  argument  against  the  actual  underlying  of 
snch  rocks  by  probably  even  more  recent  strata,  I  wrote  to  M.  Favre 
on  the  subject,  and  I  shall  now  give  an  abstract  of  his  very  interesting 
reply.    In  the  summer  he  had  visited,  partly  with  M,  De  Vemeuil, 
the  Valley  of  Chamounix,  and  had  also  studied  the  works.of  Sharpe 
and  Forbes  ;  and  after  careful  investigation  he  states  that  the  rocks, 
wherever  visible,  confirm  the  conclusions  to  which  he  had  come  in 
1846  and  1H17,  namely,  that  the  beds  of  limestone  are  nearly  vertical 
at  the  base  of  the  Aiguilles  Rouges,  and  dip  at  a  high  angle  under 
the  chahi  of  Mont  Blanc^  the  crystalline  schists  reposing  upon  them, 
and  therefore  dipping  also  under  the  chain-    (See  fig.  L)    In  respect 
indeed  to  this  limestone,M.  Favre  states  that  the  Belemnites  which  are 
found  in  the  more  schistose  beds  are  arranged  parallel  to  the  planes  of 
diviaion,  which  therefore  cannot  be  taken  for  planes  of  cleavage,  but 
must  he  true  planes  of  bedding.   At  one  point  tbe  distance  from  the 
calcareous  rock  to  the  crystalline  sehists  was  only  3*2  feet,  and  a 
plumb-line  suspended  from  a  point  in  the  gneiss  above  would  fall 
far  within  the  calcareous  area,     M.  Favre  considers  the  representa- 
tion by  Studer  of  the  bent-up  limestone  between  the  Aiguilles  Rouges 
and  Mont  Blanc  Ranges  incorrect,  and  gives  a  section  in  which  the 
beds  are  horiiiontal  on  tbe  top  of  the  Aiguilles  Rouges,  then  rest 
at  a  high  angle  on  their  ilanka,  and  dip  under  Mont  Blanc ; — a  aectiou 
also  opposed  to  the  views  of  M.  Fretz,  who,  by  introducing  the  anthra- 
cites between  the  Jurassic  strata  and  the  schists,  makes  the  phee- 
nomenon  one  of  inversion. 

So  far  it  would  appear  that  little  more  could  be  desired  to  resolve 
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thb  disputi'dl  quefiiioii,  and  to  estahli^ih  as  a  fttct,  pontrary  to  fl 
opinion  of  our  late  Preaideut^  thRt  the  JurjLssic  rocks,  ct>n>po«ed  of 
strata  of  varied  mineral  coinposition,  do  dip  nndi-r  the  crystal- 
line rocks ;  and  that  iittk*  has  since  been  snpijlknl  by  uiir  fdlow- 
member  Mr,  Ruskin,  who,  in  a  truly  prat'ticnl  maimer,  had  a  shaft 

Fig.  L — Relatit*e  position  of  the  Limes totte  in  iht  VaUey  of  Cha- 
mounix  accordin(f  to  M.  Favre* 
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»tink  through  the  intervening  detritui  and  discovered  the  crystalline 
Bchiata  re|K>&ing  upon  thejura&aic  beds; — ^a  beantifiil  fact  communi- 
cated to  me  by  letter,  and  exhtbited  in  (he  tubjoined  rnt«  from  Mr, 
Riuikin's  drawing.  (Sec  fig«.  2  &  3.)  We  must  remember  that  Dr. 
Buck)and«  ns  well  as  8au5snre  and  otliers,  came  to  tbi«i  o^neluiion 
Wfore,  and  diibiced  from  it  the  compamtively  recent  origin  of  the 
granite  of  Mont  Blanc ;  but,  admitting  (he  facta  as  stated  w  well  by 
Xl.  FaTre»  ami  reprcsenteil  by  Mr.  Huskin,  we  may  still  hesitate  to 
ftdtnit  that  the  crystalline  schbta  erer  reposed  as  non>metamorphte 
rnek«  on  the  jura&Hic  atrata;  indeed,  there  is  no  gradual  progress  of 
metamorfihi^ttn  to  show  tliat  such  could  have  been  the  caae.  J*et  us 
rfmem(>er  (hat  as  we  pa^  through  the  Jura,  say,  for  example,  by 
the  Val  Travers  to  Neufehatel.  we  ent4^r  on  a  disturbed  district,  raanj 
pOftMHia  of  the  rocka  being  evidftitJT  in  mi  altered  position, — a  faeC 
whkk  baa  been  stronglj  ni«d  bj  mfiBMor  Voigt,  in  an  iiitcrf«tiii|^ 
•eooant  of  Mont  Sal^re,  as  neing  characteristic  of  the  Jura :  whilat, 
at  Ur.  Lombard  has  [winted  ont«  (he occurrence  of  the  same  thermal 
ptMNMNDsna  at  the  two  extremities  of  the  Jura  chain  where  it  ap- 
pfDKCiKi  tbe  Alpine  region  marks  nut  the  limits  of  great  disturbance, 
the  portions  of  juraasic  strata  which  were  dep<^»stted  lietweeo  the  oater 
Ih'U  aud  the  inner  (ocua  of  disturbance  having  been  thrown  necesaarihf 
into  rery  abnormal  {losilamii.  Bmectiiift  then  the  cleavage- planes  in 
Ibejuraaaic  strata,  but  tdmttttng  it  in  tbf  gneiss,  and  combining  the 
MvUng  of  the  Aig^lOlM  BoQgoa  on  the  one  hand  with  that  of  the 
-jQ^  on  the  other*  thtra  doM  not  appear  any  reason  why  these  ap- 
~  ranees  should  Ik*  considered  anfNnakMS»  or  the  facta  disputnl.  I 
ild»  however,  add,  that  Profeiior  Rogen  atill  denies  a  regular 


ANNIVERSARY  ADDRESS  OF  THE  PRESIDENT. 


Fig.  2. — Section  of^the  junction  of 
the  GneiM  and  Limestone  at  the 
foot  ofMoitt  Blttnc. 
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Fig.  3. — Perspective  diagram  of  an  excavation  made  by  Mr.  Ruskin 
through  the  Limestones  and  Shales  underlying  the  Gneiss. 
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g.  Gneiss,  very  rotten  at  the  plane  of  contact.    «.  Stratified  beds  of  jellow  and 
brown  limestones,  associated  with  beds  of  clay,  more  or  less  slaty  and  micaceic^^. 
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vertical  foliation,  represents  it  as  fkn-^haped,  ju:icl  explains  it  upon 
hifl  own  ])nneip1es;  and  that  M.  Farre  baa  not  been  able  to  detect 
the  uniformity  of  cleavage  over  large  spaces  which  Mr.  Sbarpe 
describes.  Such  discrepancies  as  these  may  well  occur  in  a  region 
like  the  Alps,  which  cannot  be  explored,  as  Professor  Forbca  so 
iuslly  observes^  in  a  few  days,  but  requires  the  conjoint  exercise  of 
high  physical  and  mental  |:K)wer9  conimued  for  many  years. 

Passing  now  to  the  subject  of  Cleavage,  which  I  hare  reserved  to 
the  last,  I  necessarily  refer  first  to  Professor  Sedgwick,  who,  in  his 
description  of  the  rocks  of  Cumberland  and  Wales,  read  to  our 
Society  in  1835,  entered  into  the  general  theory  of  the  structiir* 
of  large  mineral  masses,  and  necessarily  into  that  of  cleavage,  the 
planes  of  which  be  clearly  distinguL^hcd  from  those  both  of  stratifi* 
cation  and  of  joints.  The  highly  fissile  rocks  he  was  then  exami- 
ning naturally  led  him  to  explain  this  peculiarity  of  structure  by  the 
theory  of  crystallization  ;  and,  although  such  rocks  cmunot  be  looked 
upon  as  large  crystals,  an  idea  which  does  not  appear  to  me  to  have 
been  ever  entertained  by  Professor  Sedgwick,  there  is  certainly  an 
analogy  between  the  planes  of  rocky  and  of  mineral  cleavage,  as  tlie 
mechanical  pressure  which  has  produced  the  one  is  rephiced  by  ihe 
force  of  aflinity  in  the  other,  the  cleavage-planes  of  a  crystal  indi- 
cating the  directions  of  the  attractive  forces,  just  as  those  of  rocky 
cleavage  do  the  direction  of  pressure, 

Mr.  Sharpe  takes  his  starting-point  from  this  paper,  though  with- 
out admitting  the  principle  of  a  true  cryBtalliEatioa.  11  is  firnt  step — 
and  the  thought  was  a  happy  one — was  to  connect  the  distortion  of 
organic  remains  with  the  cleavage  of  tbeshity  rocks  containing  them. 
PwfeMOr  Phillips  had^  as  stated  by  Mr.  Sharpe,  before  pointed  out  the 
dittoitions  of  both  shells  and  trilobites,  and  ascribed  them  to  a 
creeping  movement  of  the  particles  of  the  rock  along  the  planes  of 
cleavage;  but  Mr.  Sharpe  shows,  from  many  examples,  that  tke 
distortion  of  shells  is  the  residt  of  the  two  conditions  of  any  com- 
pressible  body  under  pressure,  namely,  expansion  in  one  and  com- 
pression in  the  other  direction,  and  by  combining  this  with  other  phe- 
nomena, he  aniviHl  at  the  conclusion  that  the  direction  of  tlie  preasttre 
producing  contortions  b  peritendicular  to  the  planes  of  cleavase. 
Tkb  connexion  of  the  cause  ot  contortion  with  that  of  cleavage  is  vtue 
Mti  merit  of  the  paper ;  and  the  objection  of  Professor  Bogers,  tbiU, 
if  the  contortions  be  merely  the  mechanical  effects  of  pressurei  thej 
differ  in  character  from  the  molecular  rearrangements  of  partidet 
ly  attendant  upon  cleavage,  may  be  readily  answered  by 
^  that,  whilst  a  body  yields  to  pressure,  the  molecular  actioii 
not  commence,  but,  when  the  limit  of  condensation  and  expfto- 
has  becii  attained,  the  molecular  station  will  commcucr  ancf  the 
elcvrage-plancs  be  produced.  In  a  similar  manner,  the  objection  of 
Fhrfessor  Rogers  founded  on  the  reguUrity  of  cleavage-])lanrs  when 
passing  through  cODlOftttd  fodtt— namely,  that  as  a  parallel  force 
acting  on  curved  surfiMMS  must  necessarily  meet  that  curve  at 
dtAerent  Migles  and  therefore  could  not  give  rise  to  a  uniform 
dMTige,— may  be  answered ;  for,  whilst  the  beds  admit  of  yielding, 
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ey  must  do  in  tbe  process  of  contortion,  the  molecular  action 
1  be  alight ;  but,  when  the  yielding  has  ceased,  there  will  be  either 
a  force  of  tension  or  one  of  compressiuu,  as  iu  an  arch,  and  the  re- 
sulting cleavagea  take  place  in  radiating  plaoea  ;  or,  should  the  whole 
contorted  strata  form  one  mass,  the  cleavages  would  take  place  uni- 
formly through    that   mass  without  reference  to   the   contortions. 
"^hese  objections  are  urged  by  Professor  llogers  iu  an  able  paper  read 
fore  the  Royal  Society   of  Edinburgb,  tn  which  he  repeats  hia 
former  views  respecting  tbe  foltUng  of  strata  as  a  consequence  of  the 
apposed  wave-like  motion  of  an  internal  Uquid  mass,  and  states  that 
e  cleavages  are  always  parallel  to  planes  passing  through  the  ariti- 
inal  and  synclinal  axes  of  the  waves.     You  are  also  all  aware  of 
the  ingenious  observations  of  Mr.  Sorby,  ascribing  cleavage  in  part 
to  the  parallel  arrangement  of  planes  of  mica  and  other  uniaxial 
ri articles  within  the   mass;    and  assuredly,    so  long   as  a  mass  is 
Oipable  of  condensation,  the  planes  of  mica,  hke  the  fossils,  must 
fall  into   planes   perpendicular    to    the    direction  of   pressure,  or, 
if   acted    upon  hy   a    current  whilst    they   are    being   deposited, 
will   tend    towards  such   planes ;    in   a   recent  paper»  Mr.  Sorby 
ttates  that  it  was  a  misconception  of  his  views  to  suppose  that  he 
cribed  cleavage  solely  to  the  presence  of  plates  of  mica,   as  he 
had  recognized  it  in  rocks  not  containing  mica,  though  he  con- 
siders the  presence  of  mica  as  tending  to  produce  a  much  more 
perfect  cleavage.      Professor  Tyndall,    by   a   series  of  interesting 
experiments,  has  shown  that  cleavage  can  be  produced  in  any  sub* 
stance  by  pressure,  and  that  the  planes  of  cleavage  will  be  per- 
pendicular to  tXw  direction  of  that  pressure.     Since  then  a  most 
interesting  work  has  been  puhlished  by  Hausmann  of  Gottmgen,  in 
which  he  collects  together  numerous  examples  of  the   molecular 
rearrangement  of  solid    bodies  under   the  intiuence   of  continued 
heat,    as,  for  example,  in  bar-iron,  where  a  granular  structure  is 
changed  into  a  laminated  one,  without  any  change  of  the  external 
form ;  and,  when  we  consider  that  in  most  geological  phenomena 
heat  must  have  been  combined  with  pressure,  we  may  well  believe 
that   whilst    heat    iacilitated    the    development    of  molecular    re- 
arrangement,   pressure    determined    its    direction.       Such  indeed 
appears  to   be  the  necessary  result  of  the  great  physical  law  of 
action  and  reaction,  as  the  particles,  when  thus  pressed  together, 
necessarily  react  in  an  opposite  direction,  and  thus  a  force  of  reaction 
is  produced  sufficient  to  overcome  the  ordinary  cohesive  force  of  the 
body  :  Professor  Eogers'  objection,  that  such"  cleavage  ought  to  be 
exhibited  in  coarse  sandy  rocks,  as  well  as  in  those  of  finer  materials, 
whereas  it  is  observed  to  miss  the   coarse  beds  iu  an  alternating 
series  of  coarse  and  tine  strata,  not  being  valid,  as  cohesive  force 
must  also  be  in  action  to  hold  the  particles  together  in  order  that 
any  satisfactory  cleavage  should  be  exhibited,  and  the  defect  of 
cohesion  in  aaud  prevents  therefore  the  development  of  cleavage. 
The  ex^>eriniental  proofs  which  have  been  adduced  of  the  tnie  origin 
of  cleavage  have  recently  been  supported  by  an  interesting  mathe- 
matical demonstration,  by  the  Rev.  Professor  Haughtou,  of  the  result 
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of  (iressure  in  inodifying  the  forma  of  fossils ;  the  first  great  fsct  on 
whkh  Mr.  8har}ic  tUiuded  bis  theory  being  thus  brought  within  the 
bounds  of  calculation. 

1  have  treated  this  subject  at  some  length,  becftuse  the  two  pftpm 
of  Mr.  Sharpe  upon  cleavage  must  always  be  reckoned  amongst  fail 
most  striking  contributions  to  science  ;  though  it  is  fear«d  that  liia 
tuccesa  in  explaining  cleavage  and  assigning  it  to  an  efficient  cauw 
maj  Bometimes  have  iiiduced  him  to  puKh  the  fact  itself  beyond  its 
true  limits,  as  in  his  paper  on  Scotland  in  (he  Transactions  of  (he  Rojal 
Society,  and  in  his  pajier  on  the  Alps.  I  have  thus  endeavoured  to 
do  justice,  though  imperfectly*  to  the  labours  of  Daniel  Sharpe,  and 
1  will  only  add,  that  his  quiet  humour,  his  nmnly  straight  forward 
aaaertion  of  truth,  and  his  well-known  hberality  and  benevoleoct 
endeared  him  to  us  as  a  friend^  whilst  his  shrewd  discernment,  hit 
accurate  observation,  and  his  extensive  knowledge  made  us  admire 
him  as  a  phdoaopher  and  geologist. 

Sir  Alexander  Crichton,  second  son  of  Mr.  Alexander  Cricli- 
ton,  and  grandson  of  Mr.  Patrick  Crichtoo,  of  Woodhouselec  and 
Newington,  Mid-Lothian,  was  bom  in  Edinburgh  on  the  2nd  of  De- 
cember, 1 763.  He  received  his  elementary  education  in  the  Canon- 
gate  and  High  schools  of  his  native  city,  and  afterwards  matriculated 
at  its  University.  He  was  about  the  same  time  apprenticed  to  Mr. 
Alexander  Wood,  a  surgeon  of  considerable  eminence  in  Edinburgh. 

In  I7i<i  Mr,  Crichton  went  to  London  for  one  year  to  attend  the 
hospitals,  and  to  prosecute  his  studies,  more  |>artjcularly  anatomVt 
in  tlie  schools  of  the  metropolis.  At  the  expiration  of  the  year  nt 
went  to  Ley  den,  in  company  with  Mr.  R4>bort  Jncksim,  a  young 
army  surgeon,  who  afterwards  became  favourably  known  for  hia 
writmgs  on  subjects  connected  with  Military  Surgery.  Althoitgh 
brought  up  to  consider  the  practice  of  Surgery  his  vocation^  Mf* 
Cnditon  thought  it  adriaable  to  submit  himself  to  the  ni 
miiiatious  before  the  profeaeora  of  Leyden  University  for  tha 
of  M.l>.,  which  he  obtained  in  July  I  JXJ,  (The  subject  of  bis 
gural  Thesis  was  "De  Vermibus  Intestinonini.") 

After  passing  a  short  time  in  Uottaud,  he  proceeded  to  Paris  to 
perfect  himself  in  the  French  langtiage,  and  avail  himself  of  the  &• 
litiea  for  advancement  in  every  department  of  metlical  kuowledgo 
which  that  capital  afforded*  In  the  summer  of  the  following  year 
Dr.  Crichton  was  prevailed  upon  by  his  friend,  Dr.  Priugle,  to  give 
up  his  original  pUu,  and  to  accum]>ajiy  him  to  Stuttgard,  in  order 
that  thcv  might  study  the  language  of  the  country*  At  tht*  expira* 
tiou  of  three  months  agreeably  and  profitably  spent,  the  two  friendi 
•eparated.  Dr.  Prtn^f  to  return  to  Alnwick,  and  Dr.  Crichton  lo 
pcooMd  to  Vienna,  where  he  remained  six  monthfl*  and  fiiiiied  modi 
fNWticil  information  by  daily  attendance  at  the  GeaeffliBosiiital  of 
that  city.  The  University  of  Halle  in  Saxooy  WM  next  ?iiil»d» 
where  Dr.  Cnrhtnn  resid^  three  moolba  iu  thm  house  of  the  cele* 
bratcil  anatonuMt  Meckel*  and  thence  proceeded  to  Bvrhn ;  and  in 
March  1 THH  to  Cottiugen,  which  he  leA  on  tfae  ^Oth  of  September  of 
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■fWtoiue  year*  Having  thus  spent  upwards  of  three  years  on  the 
CoDtiaeot,  dcToting  his  time  almost  exchisively  to  professional  studies 
and  in  the  society  of  many  of  the  most  eminent  professors  of  the 
day,  he  came  to  London  and  estabUshed  himself  as  a  surgeon,  be- 
coming a  member  of  the  Royal  College  of  Surgeons  (  7th  May,  1 789), 
but  renounced  the  practice  of  surgery  two  years  after,  as  he  never 
liked  the  operative  part :  and,  taking  advantage  of  the  Leyden  degree 
of  M.D.,  he  became  a  licentiate  of  the  London  Royal  College  of 
Physicians  (2.)th  June,  1/91).  He  was  soon  appointed  Physician  to 
a  respectable  Dispensary  in  Featherstone  Buildings,  Holborn,  where, 
with  the  co-operation  of  Dr.  Bradley,  he  estabhahed  a  School  of  Me- 
dicine  "  upon  a  plan  similar  to  that  at  the  University  of  Gottingen,'* 
and  gave  clinical  lectures  twice  a  week  upon  the  more  remarkable  or 
ixistructive  cases  that  presented  themselves.  Subsequently  he  was 
elected  Physician  to  the  Westminster  Hospital,  and  there  for  many 
years  gave  courses  of  lectures  to  the  students  on  the  Practice  of 
Medicme,  on  the  Materia  Medica,  and  on  Chemistry. 

He  married,  in  September  lyOO,  Miss  Dodwell,  the  daughter  of 
Mr.  Edward  Dodwell  of  West  Moulsey,  Surrey. 

lu  the  same  year  he  was  elected  a  member  of  the  Royal  Society. 
He  had  been  appointed  Physician  to  the  Unkc  of  Cambridge,  a  title 
he  was  kindly  permitted  to  retain,  notwithstanding  his  subsequent 
long  absence  in  Russia.  In  1803  Dr.  Crichton  was  invited  to  be 
Physician  to  the  Emperor  Alexander  of  Russia,  but  it  was  not  until 
August  1804,  that,  after  repeated  promises  of  encouragement  and  of 
remuneration,  he  was  induced  to  quit  the  advantageous  position  he 
had  attained  in  London,  He  was  most  kindly  received,  and  enjoyed 
the  full  confidence  of  the  Imperial  Family  to  the  last.  The  indif- 
ferent state  of  health  of  Mrs.  Crichton,  as  well  as  of  his  own,  result- 
ing chiefly  from  the  severity  of  the  cUmate,  and  in  the  Doctor's  case 
from  constant  i'atigue  and  anxiety  of  mind,  forced  liim  to  petition  for 
permission  to  retire  from  the  service  of  his  Imperial  Majesty.  In 
the  hope  of  obtaining  the  coufinnation  of  an  implied  leave  of  absence* 
Airs,  Crichton  in  lb09  went  to  London  with  her  children,  leaving 
her  husband  to  settle  matters  in  St.  Petcrsburgh  and  ibllow  as  soon 
as  he  could.  But  to  his  utter  dismay,  in  every  interview  with  the 
Emperor,  his  Majesty  seemed  more  and  more  detennined  to  bind 
him  by  the  fairest  of  promises  to  his  service.  All  this  occupied  more 
than  a  year ;  at  last  the  separation,  so  pamful  to  both  of  them,  was 
turminated  only  by  the  return  of  Mrs.  Crichton  to  St.  Petersbuxgh, 
At  length,  after  repeated  refusals  and  many  delays,  Dr.  Crichton  ob- 
tained pemiissiou  to  retire  hi  the  summer  of  1819.  During  his  ser- 
vice of  iifteen  years  many  honours  and  decorations  were  bestowed 
upon  him,  and  he  also  received  testimonials  of  high  esteem  and 
friendship  from  other  members  of  the  Imperial  Family.  He  was  re- 
called the  following  year  in  consequence  of  the  ilhiesa  of  the  Empress 
Alexandrina,  but  returned  in  the  course  of  a  few  mouths.  Sir  Alex- 
ander Crichton  was  Knight  Grand  Cross  of  the  Russian  orders  of 
St.  Vladimir  and  of  St,  Amie,  and  Knight  of  the  Red  Eagle  of 
Prussia. 
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He  became*  n  Fellow  of  the  Gifological  Society  in  1819,  M 
of  the  Metlico-Botaiiieal  Soclfly.  He  had  become  a  Fellow  of  the 
Lumenn  in  1793,  and  of  the  RovrI  Society  in  1800,  and  w««  a 
Member  of  no  less  than  fourteen  Foreign  Societies* ;  and  it  may  be 
mentioned  tu  his  honour,  that  he  received  his  fir«t  Russian  di- 
stinetioD,  as  Knight  Grand  Cross  of  the  Order  of  St,  Vladimir,  for  hit 
Ber\'iccs  during  an  epidemic  in  the  south-east  provincei  of  Romia. 
Having  been  permitted  to  wear  the  insignia  of  his  RusnaD  ordcn^ 
he  was  knighted  by  Ring  George  IV.  in  the  year  1821.  M 

His  works  were  priueUially  Medical^  but  he  published  an  esMj  ia  I 
the  AmiaL}  of  Philosophy.  **  On  the  Clillttt«  of  the  x\ntediluriaii  I 
world/'  and  in  the  Geological  Tranaaotioiis  a  short  paper,  which  wit  m 
read  on  the  2nd  of  Febmary,  1820,  on  tlie  Taunus  and  other 
mountains  of  Nassau.  The  chain  of  the  Taunus  is  described  as 
OODflistiDg  of  talc  and  quartz  slates  on  its  south  side,  and  of  mn- 
wacke  strata,  more  or  leas  schistose,  on  the  north  side,  the  talc  slatet 
dipping  to  the  north-west  into  the  mountains,  and  passing  out  on  the 
iouth  brow  of  the  chain,  whilst  the  grauwacke  itata  me  up  from 
the  valley  m  a  south-east  direction.  The  mnwadte  occviiies  miich 
of  the  Duchy  of  Nassau,  and  ia  occasionalnr  overlaid  by  limestone. 
Trap  ftnd  porphyritic  rocka  are  involved  in  the  sedimentary  rock% 
and  appear  to  have  been  the  proximate  cause  of  much  distorbaiiee ; 
whilst  the  mineral  waters  of  the  district  are  well  known.  A  few 
paheoxoic  fosaib  from  thefie  rocks  jioint  to  an  age  more  recent  than 
the  Silurian.  A  brief  notice  also  of  tiie  tertiary  (bpoaita  of  the  vailcy 
of  the  Mame  ii  given  in  this  pafier. 

Those  who  lemember  Sir  A.  Crichton  as  in  thoee  memofahle  daya 
he  appeared  in  the  meeting-room  of  the  Society*  cannot  hare  for- 
gotten the  frank  and  manly  bearing  which  was  hie  peculiar  charac- 
teristic, and  which  must  Ikave  cemtiibuteda  with  his  great  Ul«ilib 
to  obtain  for  him  so  many  proofs  of  high  esteem  from  persons  of  iU 
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Inspector  of  Naval  lloiqiitals  and  of  Fleets*  is  said  to  liave  been 
bom  at  Kilham,  near  Bridlingtou  in  Yorkshire.  al>out  1774»  althouf^ 
baptized  at  Graresend,  Kent.     Early  destined  for  the  medieil  pro* 

fewion.  his  noviciate  ajmmenced  at  (iravesend.    Thence  he  " ^ 

to  London ;  and  at  Guy*s  and  8t,  ThuniBA's  Hospitals 
time»  and  Uid  claim  to  mmv  improvcutont  in  the  treatmeot  of  ^ 
apparently  druwneti     Induced  by  a  love  of  adventure  and  change 
ct  scene,  he  became  dcniirous  of  entering  into  the  Medical  Senrioe 
of  the  Roval  Navy,  but  wax  for  a  time  detemMi  by  the  depfuaed 
stale  of  that  department.     Eventually  Mr.  Out  ram  resolved  to  lff;f 
it  for  a  time  ;  he  therefore,  in  1 794,  became  asaistaiit-stiri^MXl  (^.H 
u  then  termed  in  both  services,  surgeon's  mateV  in  the  *  Iris*  ft|gtf%^ 
with  Ctptaiiip  alterwards  Sir  M  iliiam  Ilargood.     Here  he 
nearly  two  years ;   his  scenes  of  service  in  thisi  ship  were  i 
varied  and  the  passion  for  clumge  pretty  ncU  gratified  by 
the  North  Sea,  Baltic,  English  Uhaimel.  on  the  coast  of 
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at  Teneriffe,  and  Quebec.  In  1 796  he  was  promoted  to  the  rank 
of  Hurgeon  of  the  '  Harpy'  brig  of  war.  Her  sphere  of  semce  was 
chiefly  on  the  coast  of  Holland  ami  in  the  ClianncL  From  her  he 
was  removed  in  the  following  year,  1797,  to  *  La  Njniphe'  frigate 
of  30  g^uns,  Capt.  Cooke,  in  which  snme  sharp  service  was  expc- 
rieDced  :  one  of  the  chief  occasions  was  io  company  with  the  *  St, 
Fiorenzo,*  Sir  H.  B,  Neale,  when  they  attacked  and  captured  o£P 
Brest,  in  fine  style,  and  in  sight  of  the  French  fleet,  two  frigates  of 
that  nation,  *  La  Resistance '  and  *  Constance/  For  this  actiou  he 
received  the  war  medal  and  a  clasp. 

Mr.  Outram  was  soon  afterwards  removed  to  another  frigate,  the 

•  Boadicea,'  Captain,  afterwards  the  distinguished  Sir  Richard  Keats. 
In  her,  during  the  years  1798-99,  18t)0,  all  that  a  frigate  could  do 
was  done,  in  the  most  arduous  of  all  services,  the  blockade  of  the 
Fretich  porta.  In  1801,  Mr.  Outram  removed  with  his  Captain,  into 
the  *  Superb,*  74  guns.  Here,  in  company  with  the  *  Venerable/  of 
similar  force,  and  *  Cambrian'  frigate,  a  fleet  of  merchantmen  was 

^peu  safely  to  its  destination,  a  Spanish  corvette  was  captured,  and 
^pveral  English  merchantmen  that  had  fallen  into  the  hands  of  the 
enemy,  retaken.  The  Mediterranean  now  became  the  chief  scene 
of  operations,  and  Capt,  Keats  established  his  fame  by  one  of  the 
moat  brilliant,  skilful,  and  successful  attacks  upon  an  overwhelmingly 
superior  force,  that  occurred  during  the  war.  It  is  too  well  known 
in  naval  history  to  require  description  here.  The  surgeon  of  the 
victor  ship  exhibited  other  than  professioufd  merit  on  this  occa- 
sion. During  the  engagement,  some  cartridges  exploded  near  the 
niagaxiiie  door,  when  Mr.  Outram,  who  happened  to  be  near  the 
spot,  instantly  closed  the  door,  and,  taking  such  other  steps  as  were 
necesflary,  prevented  at  least  the  possibility  of  farther  niiscluef. 
The  Lite  Rear  Admiral  Samuel  Jackson,  the  First  Lieutenant  of  the 

*  Superb,*  bore  testimony  to  his  presence  of  mind  on  this  occasion. 
This  action  added  another  clasp  to  his  medal ;  but  the  peace  threw 
him,  with  many  others,  into  private  hfe. 

On  the  recurrence  of  hostilities  in  1803,  he  became  surgeon  of 
the  *  MalUda'  hospital-ship,  at  Woolwich  ;  but  that  line  of  employ- 
ment being  inactive,  apphcatiun  was  made  for  a  sea-going  vessel,  and 
be  was  appointed  to  the  *  Enrj^alus '  frigate,  Capt,  the  Hon.,  aller- 
wurds  Sir  lleury  Blackwood.  In  the  following  year  he  became 
surgeon  of  the  *  Royal  Charlotte  Yacht,'  Captain  Towry,  in  attend- 
ance upon  His  Majesty,  George  III.,  at  Weymouth. 

In  1809  he  received  a  similar  appointment  to  the  *  Royal  Sovereign 
Yacht,*  Sir  H»  B.  Neale,  to  remain  in  waiting  on  the  Princess  Amelia 
and  Royal  Family,  and  he  attended,  1814,  Louis  XVIII.  and  suite 
from  Dover  to  Calais.  Amid  the  changes  introduced  into  the  service 
in  1841,  Dr.  Outram  became  an  Inspector  of  Hospitals,  on  the  re- 
tired list.  In  I85t)  he  was  knighted,  and  became  Companion  of  the 
Bath, 

As  he  advanced  in  life,  he  sought  recreation  and  satisfaction  of  his 
innate  love  of  adventure  and  travelling  on  the  Continent,  where  he 
oHen  proved  a  most  valuable  frieud  in  sicknesa  to  many  of  hh  fellow- 
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coimtrjinca.  He  nover  publifihod  any  l^ook  of  scienci?,  though 
took  much  interest  in  its  advancement,  and  he  was  on  his  way  to 
Glasgow  to  attend  the  Meeting  of  the  British  Association^  when  he 
WM  attacked  hy  cholera,  from  thf  effects  of  which  he  never  fully 
recoTcred,  He  died  on  the  Uith  of  Felirnary,  lH5tJ,  at  the  age  of 
82.  His  name  ia  now  familiar  to  all  from  the  distinguished  se: 
in  India  of  his  relative  Sir  James  Outram. 


Nathaniel  John  Larkin  was  born  in  London*  5th  Decemhcf, 
1781.  At  the  age  of  nineteen  he  nent  to  the  Orkney  I^Uuds,  lo 
establish  a  straw-plat  manufactory,  which  he  snperintended  for 
some  years.  He  subsequently  returned  to  London,  and  became 
noted  for  his  models  of  crystals,  ,illu!*t rating  Hauy's  Traite  de 
Mincraloffie,  and  likewise  the  views  of  Dr.  WoUwtoii,  Profeasoci 
Mobi  and  Jameson,  and  other  writers  of  scientific  etmoeaet.  B« 
constructed  a  cube  of  spherical  molecules,  uniform  with  the  tetra- 
hedron and  octahedron  of  Dr.  Wollaston,  from  whom  he  received 
much  friendly  encouragement  and  assistance.  He  also  arranged  a 
very  complete  and  comprehensive  set  of  Geometrical  Solids,  mai 
published  three  books  in  explanation  of  them,  the  ni0!<t  im]HjrlAitt 
of  which  was  his  '  Introduction  to  Solid  Geometry,  and  to  the 
Study  of  Crystnllography ;'  a  work  which  appeared  in  the  yeir 
1820.  About  this  time  he  was  elected  a  Fellow  of  the  Geological 
Society,  to  the  President  (G.  B.  Greenough,  Esa.)  and  other  mem- 
bers of  which  he  dedicated  his  book.  He  was  aherwards  presented 
by  them  with  a  Life-Fellowship  of  the  Society^  and  was  once  m  ctn- 
didate  for  the  post  of  Assistant-Secretary,  lie  was  the  first  Sccfr- 
lary  of  the  Society  of  Ciiil  Engineers,  then  (1825)  mt^eting  in  Buck- 
ingham Street,  Adelphi,  He  died  on  the  2 1st  of  October,  1855, 
bemg  in  the  74  th  year  of  his  nge. 
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Arcd DEACON  Hare  was  a  member  of  Tnoity  College,  Can- 
))fidge,  and,  though  not  a  practical  geologist,  merits  on  our  part  ■ 
brief  notice,  a*  he  was  a  friend  of  Sedgwick,  aud  juincd  our  Society 
under  the  itiflueiioe  of  that  enthusiasm  for  the  tniths  of  nature 
which  was  the  ordinary  resolt  of  attending  the  lecturfs  of  our  di- 
Btinguished  member  at  a  time  when  he,  liki-  Dr.  Bnckland  at  Oxford, 
was  bei^noing  to  mifold  the  beauties  and  expomid  the  principles 
of  GeologT  at  Cambridge.  He  graduated  in  1H16,  was  a  fellow  and 
tutor  of  nis  college,  and  attained  a  high  character  as  a  classical 
scholar  aud  literary  man.  He  was  asisociatcd  with  the  present 
Bishop  of  St,  David  s  in  several  literary  works,  and  especially  in  tKe  _ 
diffioiul  one  of  translating  Niebuhr*s  llistory  of  llome.  When  it  is  ■ 
IfOMilbered  that  the  German  class  of  historians,  then  little  known  in  " 
Bqi^nd,  is  characterised  by  the  unhe!>itating  sacri^ce  of  all  tradi- 
tumarr  fables.  Iiowever  poetical  in  themselves,  and  however  eo- 
dearej  by  the  Risociationit  of  early  life,  at  the  shrine  of  trutli,  wa 
may  bail*  tbi-m  as  our  fellow-labourer^,  for  in  no  science  is  die 
fliident  more  subject  to  have  his  favourite  fancies  rudely  shaken  Uiib 
m  Geolog}'.     Archdeacon  Hare  was  also  one  of  the  Authoit  of 
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•  Ijtiesses  Ht  Truth  hy  Two  Brotliers/  a  collection  of  striking  and 
original  observations  on  moral  and  meta|iliysical  subjects. 

Ue  left  college  to  enter  on  pastoral  duties  as  rector  of  Htirst- 
TOonceaux  in  Sussex,  and  was  afterwards  made  Archdeacon  of  Lewes. 
Occasionally  he  visited  the  University  as  one  of  the  Select  Preachers, 
in  which  capacity  he  attracted  large  audiences  by  the  fervour  of  hia 
manner  and  the  copiousness  of  his  language.  His  tastes  had  jiro- 
hahlv  a  leaning  to  Geruiuu  nielnphysics,  rather  thau  to  any  branch 
of  pfiysical  science,  but  without  doubt  he  was  a  good  scholar,  a  bold 
ptlliuker,  aud  an  eloquent  preacher,  whilst  his  personal  character  was 
^  estimable  that  those  even  who  objected  to  his  theological  opinions 
%cre  disanned  of  all  angry  feelings,  and  a  large  circle  of  friends  was 
drawn  round  and  deeply  attached  to  bim. 

Dr.  Ure  was  an  honorary  member  of  the  Society,  and  better 
known  for  his  great  abihtiea  both  as  a  speculative  and  practical 
chenkist  than  as  a  geologist,  lu  his  own  catalogue  of  his  principal 
writiDgs,  puhlished  between  September  1817  and  July  1830,  he  cnu* 
tnerates  no  less  than  forty  distinct  treatises  or  essays,  in  addition 
to  his  great  Chemical  Dictionary,  which  had  then  gone  through  four 
large  editions,  and  his  New  System  of  Geology,  and  he  observed 
respecting  them,  **  that  almost  every  department  of  chemical  science 
had  in  succession  been  made  the  subject  of  a  distinct  investigation." 
After  that  period,  in  1834,  a  paper  on  the  analysis  of  the  Moira 
Brine  Spring,  with  researches  on  the  extraction  of  bromine,  was 
published  in  the  Philosophical  Transactions  ;  in  1835  the  Philosophy 
of  Manufactures  ;  m  IS3G,  the  Col  ton  Manufacture  of  Great  Britain 
compared  with  that  of  other  countries,  and  in  1837,  his  very  detailed 
work  on  the  •  Arts  and  Manufactures,^  since  greatly  enlarged  in  the 
edition  of  1853;  and  in  addition  to  these  distinct  writings,  several 
chemical  essays  in  *The  Penny  Cyclopa?dia,'  aud  in  the  scientific 
journals,  as  alao  many  pamphlets  of  a  very  varied  character,  some 
being  medical,  and  others  politico-scientific*  Of  such  a  number  of 
writings,  many  possessed  originality  and  great  merit ;  and  in  respect 
to  his  New  System  of  Geology,  bis  own  words  explain  suthcJently  its 
bearing,  as  he  has  observed  that  in  this  work  **  he  endeavoured  to 
show  how  chemical  physics  may  be  made  to  explain  some  of  the 
most  mysterious  phseuomena  connected  with  the  structure  of  the 
earth  and  its  organic  remains."  At  that  time  chemistry  had  hardly 
been  recognized  as  one  of  the  elements  in  geological  research,  but 
now  the  labours  of  such  men  as  Buusen  and  Delesse  have  proved 
that  without  its  aid  we  cannot  expect  to  obtain  a  perlect  knowledge 
of  all  the  phtenomena  which  a  study  of  the  earth's  history  through 
past  ages  briugs  before  us.  lie  was  a  member  of  the  Astronomical 
Society,  and  for  many  years  Professor  of  Chemistry  in  the  ^Ynder- 
soniaa  University. 

^^'CoLONEL  Lloyd. — The  name  of  the  late  Colonel  Lloyd  not 
having  been  noticed  in  the  preceding  obituary,  it  is  but  just  to  devote 
a  few  words  to  his  memory  as  a  Fellow  of  our  Society. 
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In  November  1827,  Mr.  J.  A.  Lloyd,  who  had  for  some  time 
served  in  the  personal  staff  of  General  Bolivar,  was  directed  by 
him  to  survey  the  Isthmus  of  Panama,  for  the  purpose  of  deter- 
mining the  most  eligible  line  of  communication  across  it,  whether  by 
road  or  caiml.  The  result  of  tlu.s  difficult  operation  of  levelling 
across  the  Isthmus,  and  the  detenu inatiou  of  the  respective  levels  of 
the  Atlantic  and  Pacific  Oceans,  as  also  of  the  amomit  of  elevation 
of  the  Isthmus  itself,  were  published  in  the  Philosophical  Transac- 
tions for  1830,  ami  were  considered  highly  creditable  to  the  zeal  and 
ability  of  Mr-  Lloyd.  The  notes  of  the  collateral  observations  made 
by  Mr,  Lloyd,  on  the  geography  and  statistics  of  the  region,  were 
commumcated  to  the  Geographical  Society,  and  published  in  their 
Transactions  for  1832.  Prior  to  this  time  he  had  been  appointed 
to  a  govcTumeut  situation  iii  the  Mauritius,  but  having  again  returned 
home,  he  was  appointed  a  special  commissioner  for  the  Exhibition  of 
1851,  and  in  that  capacity  he  brought  forward  his  proposals  for 
establishing  colleges  of  arts  and  manutactures  for  the  better 
ioEtruction  of  the  industrial  classes,  and  instanced  to  Earl  Gran- 
Tille,  as  models  for  such  institutions,  the  '  Conser^^atoire  des  Arts  et 
Metiers,'  of  Paris,  and  the  'Jkole  des  Arts  et  Metiers,'  urg:ing 
with  considerable  force  the  advantage  which  society  at  large  would 
derive  from  the  foundation  of  a  museum  of  arts  and  industry  for 
the  public  mstruction  nf  the  people.  Having  gone  through  the 
historical  details  as  well  as  those  referring  to  the  objects  and  routine 
of  instruction,  proposed  and  tbilowcd  by  these  two  practical  French 
establishments,  Mr.  Lloyd  impressed  upon  his  Royal  Highness 
Prince  Albert  and  the  lloyal  Commiasiuners  the  vast  importance 
of  preventing  the  dispersion  of  the  many  works  of  nature  and  art 
collected  at  the  Exhibition,  and  of  tnakiiig  them  the  nucleus  of  a  g^eat 
national  tiniseura  of  practical  science  and  art,  and  recommended 
that  the  whole  of  the  balance  of  the  available  funds  derived  from  the 
Exhibition  of  1 8r>  1  should  be  devoted  to  the  endowment  of  a  Col- 
lege of  Arts,  ScieneeSj,  and  Manufactures,  of  which  the  nitiseum 
should  be  an  auxiliary  establishment,  With  this  college  he  pro- 
posed that  the  Museum  of  Practical  Geology,  the  Sehoolii  of  Design,  ^ 
and  other  insulated  departments  should  be  blended,  and  their  pro-  ■ 
feasors  and  teachers  become  its  instnnnents  for  the  diffusion  of  prac-  n 
tical  knowledge.  These  propositions  have  since  made  rapid  advance 
in  their  practical  development.  Mr.  Lloyd  was  now  appointed 
Charge  d' Affaires  and  Consul  General  to  the  Republic  of  BoH^ia, 
and  returning  to  the  scene  of  some  of  his  fnrmer  labours,  he  sent 
home  two  reports  on  the  country,  which  were  submitted  by  the 
Government  to  the  Geographical  Society,  In  the  last  of  these 
papers  he  described  his  arduous  journey  to  the  Ccrro  Pasco  Coal- 
field in  Peru,  which  occurs  at  the  height  of  14,278  feet,  and  por- 
trayed very  graphically  the  primitive  manners  of  the  inhabitants  of 
this  remote  settlement,  which  is  nearly  isolated  by  its  position  from 
the  rest  of  the  world.  He  was  indeed  an  enterprising  and  energetic 
man,  possessed  of  considerable  powers  of  observation,  and,  being  an 
Able  ekctcher  on  horseback,  was  capable  of  efifectnally  illustratiiig  hia 
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^^BTfttions  ;  and  his  papers  cODtained  numerous  references  to  mine- 
^^Hpcal  and  geological  pliaenoniena.  Being  at  home  on  leave,  he 
Kraft  appointed  to  go  on  a  special  mission  to  Circassia,  but  was 
nttacked  on  hia  way  through  the  Crimea  with  cholera,  and,  being 
robliged  to  return  to  Constantinople,  died  there  on  the  1  iHh  of  October, 
[1854.  His  deaignatiou  as  Colonel  probably  represented  the  rank 
Ddr,  Lloyd  once  held  in  the  army  of  Uolivia  :  he  was  a  Fellow  of  the 
Btoval  Society,  a  Feliow  of  the  Geographical,  and  a  Member  of  the 
In^tute  of  Civil  Engineers. 

Of  our  foreign  members  we  have  lost,  in  M.  Constant  Pr6vo8t, 
le  who  has  been  long  classed  amongst  the  most  eminent  scientific 
len*     He  was  bom  in  Paris,  Gth  June,  17H7,  his  father,  M,  Louis 
fvost,  being  at  the  time  Receiver  of  the  Rentes  of  Paris,  and  his 
lother,  the  daughter  of  a  distinguished  family  of  civilians.    M.  Louis 
*revost  fUed  on  the  30th  Aiiguat,  1 793,  leaving  two  children,  a  son 
id  a  daughter,  to  the  care  of  his  widow,  who,  being  a  woman  of  the 
L06t  elevated  character  and  noble  mind,  devoted  herself  to  the  edu- 
ion  of  her  children.     In  1804  his  daughter  died,  and  Madame 
r<?vo9t  concentrated  all  her  sohcitude  and  her  efforts  on  the  edu- 
ition  of  her  son,  who,  thanks  to  her  care,  received  instruction  of 
le  most  sound  and  varied  character.     In  July,  1816,  Madame  Pr^ 
rest  contracted  a  second  marriage  with  M.  Bevi^re,  whose  father  waa 
once  Senator  and  Dean  of  the  Facility  of  Mayors  and  Notaries  of 
'arifi.     M.  Beviere  manifested  towards  liis  son-in-law  a  true  paternal 
FectioD  ;  and,  when  it  is  c«msidered  how  powerful  the  claims  of  hia 
ily  were  both  on  the  father's  and  mother's  side,  it  will  be  admitted 
lat,  hke  his  friend,  the  celebrated  Elainiillej   M.  Prc^vost   aban- 
'doned  the  distinctions  and  the  wealth  which  he  might  have  easily  com- 
manded in  civil  life,  for  the  less  certain,  but  still  more  noble  rewards  of 
ience.    He  commenced  his  scientific  studies  in  the  Central  Schools, 
^hich  have  replaced  the  ancient  Colleges  of  France,  and  for  several 
was  amongst  the  most  diBtiiigiiished  students,  carrying  oif  the 
first  prizes.      He  attended  the  lectures  of  Cuvier,  Brongniart,  and 
Dumeril,  and,  charmed  by  their  elotpience,  felt  the  most  ardent  taste 
for  the  natural  sciences  gradually  developing  itself  within  him. 
In  1811  he  took  his  degree  in  Letters  and  Sciences  at  Paris,  and 
►r  a  time  devoted  himself  to  the  study  of  medicine,  having  been 
Imitted  into  the  class-room  of  Cuvier,  where  he  studied,  in  conjunc- 
m   with  his  friend  Blainville,   human  and  comparative  anatomy 
and  general    physiology.      In    1H12    be  attended    the  lectures  of 
Cuvier  at  the  College  of  France,  as  well  as  those  of  Deslbntainea, 
lussien,  Gay-Lussac,  Biot,  and  Thenard.     The  impulse  of  his  taste 
first  led  him  to  the  study  of  Natural  History,  and  he  was  engaged 
rith  Blainville  in  a  work  on  fishes,  but  he  was  soon  more  powerfully 
'drawn  towards  the  exclusive  study  of  Geology,  for  which  his  varied 
attainments  had  so  emmently  prepared  him.     In  fact  Brongniart  had 
early  distinguished  him  amongst  his  pupils,  and  selected  him  in 
IHOH  to   accompany  him  on  a  journey  to  the  western  provinces  of 
^^frauoei  md  again  in  1B12  on  a  visit  to  Germany.     Haviog  afler- 


^^icienc 
^fchich 

firX 
Dti] 

for 

Kdn 

am 
Cu 

Birit 


Ixxii 


PROCEEDINGS  OF  TBE  GEOLOGICAL  SOCtRTY. 


wards  retumetJ  to  Gcraiany,  he  devoted  himself  from  1816  to  1819 
to  the  study  of  the  Vienna  Basin,  in  which  he  discovered  a  series  of 
tertiary  deposits,  very  similar  to  those  of  the  Paris  Basm,  thiu 
extending  the  discoveries  of  his  early  masters  to  other  and  distant 
regions.  He  jittbli^hed  his  work  on  the  Vienna  Basin  in  1820,  and, 
compariiig  its  deposits  with  those  of  Paris,  pointed  out  that  they 
were  either  more  recent  than  the  Parisian  licds,  or  at  least  equivaleirt 
to  the  upjK'r  portion  of  them,  thu5  advancing  an  opinion  now  recog- 
imed  as  a  fact,  that  there  are  tertiary  de^^M^sits  more  recent  than  any 
of  those  which  constitute  the  Paris  formation,  and  suggestiufE  to 
geologists  the  means  of  more  accurately  determining  the  efxidn  of 
the  tertiaries  of  Italy  and  of  the  South  of  France.  In  the  ne-xt 
year  he  published  a  work  on  the  Geology  of  Normandy,  the  coasts 
of  which  he  had  carefully  examined  with  the  view  of  determining 
the  geological  fniccession  of  the  secondan'  rocks  of  this  part  of 
France,  and  comparing  them  with  those  of  England,  so  that  it  has 
been  justly  claimed  for  him  that  he  shared  with  the  early  English 
geologists  in  laying  the  first  firm  foundations  of  the  science.  From 
1821  to  1829,  he  was  Professor  of  Geology  at  the  Athenaeum  at 
Paris.  In  1820  he  had  first  communicated  his  observations  on  tlie 
occurrence  of  marine  sheila  in  the  muds  of  freshwater  de|X)sits,  and 
of  freshwater  shells  in  the  marine  deposits  of  the  Paris  Basin  ;  and 
in  1829  he  resnme<l  the  discussion  of  these  facts ;  and,  opposing  the 
theorj-  of  alternating  elevations  and  depressions  of  the  surface,  he 
maintained  that  such  mixtures  of  the  organisms  of  freshwater 
and  marine  life  were  the  consequence  of  river-freshets  on  the  one 
haud»  and  of  tidal  overflows  on  the  other,  in  a  large  estuary.  Thb 
theory  he  afterwards  applied  to  the  Sub-Pyrenean  Basin  in  his  paper 
on  the  bone-beds  of  Saniwn,  near  Auch.     In  1829  he  was  the  pfo» 

{'ector  and  one  of  the  founders  of  the  Geological  Society  of  France,  u 
laa  been  commemorated  by  M.  Deshayea  in  the  following  very  for- 
cible words :  "  It  so  chanceJ."  he  aays  '*  that  M.  Prerost,  his  brother- 
in-law,  M.  Jules  Desnoyers,  and  myself,  were  lodging  together  b 
tiie  Rue  de  Panidis>  when  Constant  Provost  ooaoeived  the  idea 
of  founding  ml  tndeiieiideiit  society,  under  the  title  of  The 
Geological  Soeietj  of  ranee,  wfakh  was  intended  to  advance  and 
spread  abroad  the  tdoiee  bjooOioli^g  together  its  scattered  elements. 
The  idea  of  such  tB  laiociltiop  Wtf  eagerly  embraced  by  a  small 
numlicr  of  the  most  eminent  men  of  the  epoch,  who  hi-came  thus  the 
first  founders  of  the  Societv.  Around  them  were  spettlily  gToui>cd  a 
large  nombcr  of  native  ana  forrtgn  men  of  science,  who  felt  honoured 
by  tieing  associated  in  their  laboon.  The  success  of  this  hanpy 
tfiought  of  Constant  Prtfrtiit  is  no  longer  doubtful,  and  more  tnan 
five  htmdred  colleaguea,  spread  o*er  every  part  of  the  earth,  will  be 
associated  in  the  grief  vi  hieh  all  must  feel  at  the  loss  of  our  founder.*' 
How  much  must  theae  wofds  recall  the  early  formation  of  our  own 
Society,  ahbouji  tha  ewtoms  of  our  country  have  not  permitted 
those  public  pxhibttlons  of  grief  at  the  loss  of  its  founders  which  are 
•0  characteristic  of  our  French  ndjghlwwn^ 
in  1831  be  taught  MimtilgBT  and  Gtology  at  the  Central  SdiOQl 
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of  Arts  and  Mamifactures,  In  1 H31,  through  the  influence  of  Cuvier» 
he  was  named  Ajssistant  Profi^ssor  of  Geolo;j:y  to  the  Faculty  of 
Sciences,  and  soon  afterwards  he  was  named  Honorary  Professor  of 
tJje  same  science.  In  this  year  also  he  was  deputed  to  visit  the 
^beanie  island  which  had  then  suddenly  appeared  in  the  Mediter- 
^Bueau ;  and,  having  thud  had  his  attention  directed  to  volcanic  phae- 
^ftmena,  he  proceeded  to  examine  them  in  Sicily,  near  Naples,  in 
^«iver»ne,  nod  the  Vivarais,  the  result  of  which  was>  that  he  an- 
nounced himself  an  opponent  of  the  views  of  Von  Buch,  regarding 
craters  of  elevation,  and  expressed  his  belief  that  in  Vesuvius,  Etna, 
Mont  Dore,  and  the  Cautal,  the  conea  were  merely  produced  hy  accu- 
mulations proceechng  from  successive  eruptions  of  ashes  and  of  lavs 
fitreamB.  This  ahandonment  of  what  had  been  his  own  previoua 
opinions,  he  spoke  feehngly  of  as  a  necessary  sncrificc  to  what  he 
considered  tnith,  as  he  always  entertaioed  a  high  respect  for  Von 
Buch.  In  like  manner  he  was  opposed  to  Elie  de  Beayniont,  on  his 
theory  of  the  elevation  of  mountain  chains,  M,  Prevost  not  ad- 
inittinor  an  expansive  force  within  the  earth's  crust  sufficient  to  elC' 
vate  mountain  masses,  and  ascribing  such  npparent  elevation  to  the 
gradual  contraction  of  the  nucleus,  and  to  the  cracking  and  conse- 
quent sinking  of  the  crust  on  the  one  side,  whilst  on  the  other  it 
necessarily  rose,  the  disturbed  portion  moving  as  it  were  on  an  axis 
or  hinge.  That  elevation  and  depression  are  generally  coincident  in 
any  great  movements  of  the  enrtli*s  crust,  few,  I  should  imagine,  can 
have  a  doubt;  but  it  is  right  to  obsei've  that  a  force  capable  of 
raising  a  column  of  lava  to  the  elevation  of  many  thousand  feet, 
would  be  also  suflicieut  to  raise  a  mass  of  land,  supposing  that  the 
force  of  cohesion  had  been  overcome  and  a  fracture  produced. 

The  great  chamcteristie,  however,  of  all  M,  Prdvost's  works  was, 
that,  in  accordance  with  the  priuciples  of  his  illustrious  friend  De 
Blainville,  he  endeavoured  to  illustrate  the  past  hy  the  present,  and 
that  he  even  laboured  to  prove  that  the  causes  or  forces  which  we 
uow  see  in  action  are  in  their  njvtiire  sufficiently  powerful  to  have 
•roduced  all  the  effects  observable  on  the  examination  of  the  records 
tlie  past  operations  of  nature,  whether  of  a  formative  or  of  a 
itructive  character, — a  theory  which,  under  the  sijpellation  of"  the 
;trine  of  recent  causes,"  has  become  familiar  to  geologists  ft'om 
le  works,  especially  *  The  Principles  of  Geology/  published  in  1832, 
Sir  Charles  Lyell,  and  of  whom  Pre'vost  thus  speaks  : — "  I  felt  that 
carry  out  effectually  my  researches  on  the  shore  of  France,  it 
necessary  that  I  should  visit  Eugland,  and  there  study  the 
lal  type  of  the  secondary  formations.  In  1824,  therefore,  I 
iited,  with  my  friend  Mr.  Cliarles  Lyell,  whose  works  and  geologi- 
^  doctrines  have  since  rendered  his  nnnrie  so  popular  throughout 
the  world,  a  part  of  the  south  and  north  of  England,  Cornwall,  and 
almost  all  the  shores  of  theCbannel,  firom  the  Land's  End  to  Brighton  ; 
I  studied  also  a  part  of  the  coast  and  the  Isle  of  Wight  in  company 
with  Dr.  Fitton,  so  well  known  by  his  '  consciencieux  travaux.* 
M.  Pr<;vo5t  also  read  before  the  Academy  of  Sciences,  in  1845,  a 
memoir  on  the  *  ChroEologie  dea  Terrains  et  du  Synchronisme  dee 


IZXIT 


PROCBKOINGS  OF  TUK  OKOLOOICAL  80CIVTT. 


Formatiotis/  in  which  he  discusses  the  opiuiuu8  of  the  most  emuml 
of  his  predecessors,  and  nmintttins,  with  Humboldt  and  Von  Bucb» 
that  the  two  preat  forces,  aqueous  and  igneous,  have  acted  sioml* 
tancously  throughout  the  world's  hiatork*,  so  that  in  evcrj'  fommtioo 
principally  resulting  from  aqueous  action  or  deposition  there  oucht 
to  he  found  evidenceit  or  results  of  igneous  action  also.  He  uw 
greatly  extends  in  this  treatise  the  doctrine  of  the  intlowii^  of  fytth 
water,  when  he  ob&crn»  that  **  it  is  irom  want  of  reflection  tlial 
fluno-raarine  formations  have  been  considered  only  local  accidents  of 
an  estuary  or  gulf,  as  it  may  Ije  affirmed  that,  in  certain  seas  bounded 
by  vift  continents,  the  inflowing  frcah  waters  produce  more  effect  on 
toe  marine  deposits  than  the  sea-waters,"  and  in  supfK)rt  of  this 
opimon  adduces  the  fact,  that  plants  brought  by  river  action  into  the 
Gulf  of  Mexico  have  been  carried  to  the  coasts  of  Iceland  and  Spits^ 
bergen.  In  fact,  after  difcuaaing  the  various  effects  produced  liinul^ 
tancously  in  the  present  seas,  and  showing  that  at  every  precedii^ 
epoch  similar  variations  in  the  effects  produced  at  different  localitMi 
were  also  simultaneous,  he  gives  the  characteristics  for  dbtinguiab* 
iiitt  the  fluvio-nmrine  from  the  purely  niarine  formations  of  all  ages  t 
ana  in  respect  to  the  synchronism  of  aqueous  and  igneous  forcca.  he 
says,  "the  results  of  the  study  of  actuid  phtenomena  when  appUed 
to  the  explanation  of  aneii-nt  plueaoincna  have  demtmstrattd,  as  ^n 
incontrovertible  truth,  the  synchronic  actiou  of  tlie  two  princi|>al 
eaoseSi  Plutonic  and  Neptunian,  during  ail  agea/* 

The  fjeculiar  i^re  bestowed  upon  his  works  by  M.  Prifoet,  wni 
his  nervous  dread  of  uubli:ihing  anything  out  quite  complete  in  hii 
own  estimation,  have  been  thus  recorded  by  M.  Deahayes: — 

"  The  works  of  Constant  Pnivost  are  numerous,  and  nil  of  thrtn 
of  incontrovertible  merit ;  among  thein  there  an*  some  which,  by  thdr 
imfKirtanoe,  place  their  author  in  the  most  elevated  rank 
mxponM :  we  ought  to  have  a  greater  number ;  but  he  was  one  of 
who  bUroed  too  much  that  prrcipiution  which  odeu  induces  ^ 
to  publish  imperfect  works.  Ai\er  having  accumulated  immt^ac 
tenals,  he  stdl  retarded  the  moment  of  prmlucing  then«  from  the 
ieMX  of  being  yet  incomplete.  Looking  upon  science  with  an  eye  iao 
keen  not  to  observe  its  defcn-ts  and  gaps,  he  still  prcserrcd  the  bofie 
of  perfection  in  time,  and  thii  was  the  reason  he  so  constantly  deUjreil 
the  publication  of  his  most  mi|MirtAnt  works,'* 

On  the  29th  «f  April,  1836,  M.  Pn'vost  was  appointed  Cbcfiliar 
de  U  Li^i^n  d'llanneur,  and  was  subsequcntty  raised  to  a  higpher  gtld* 
in  t]iB|  order.  In  February  JH^liS,  he  was  chosen  a  Member  of  the 
Acadtnty  of  Science!*  with  a  large  majority,  lie  died  on  the  16th  of 
Angost,  1Ha6,  most  deenly  and  sincerely  lamented  by  all  the  greiil 
men  with  whom  he  had  been  so  long  and  so  closely  aasociated  j  for, 
though  he  wa»,  like  BUiinTiUe,  a  warm  disputant,  whether  mainteln- 
ing  his  own  apiniouii  or  attackuig  what  he  deemed  the  errors  of 
Qtncrs,  he  never  allowed  (he  heat  of  argument  to  degrnerato  into 
prraonal  acrimony,  but  was  at  out'e  candid  and  ccmcitiatory  to  lus 
ouponeots.  He  was  miefons  in  every  respect,  having  liberally  eoo- 
tnwtad  to  tlic  Paris  Mnseiim  his  Ur^  ooUections,  espocially  thoaa 
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^Taade  in  Sicily  and  Italy,  consisting  of  more  than  600(J  specimens 
of  recent  and  fossil  speciea,  as  well  as  of  raiiierals,  and  the  series  of 
bis  collections  connected  witli  hifl  researches  in  tlie  Vienna  basia,  the 
flhore  of  France,  &c. ;  and  he  was  ever  moat  liberal  in  the  apfdicaiiun 
of  hiB  private  fortune  to  the  purposes  of  science. 

Of  the  other  members  who  have  been  removed  by  death  from 

amongst  us,  I  can  ouly  speak  in  terms  of  general  respect,  as,  in  their 

cases,  I  have  not  been  able  to  collect  the  inaterinhs  for  even  »  brief 

record  of  a  practically  useful  life.     Of  the  Kev.  Mr.  Im  agk,  however, 

I  may  gay  that  he  was  a  zealous  colleelor,  who  at  all  times  was  willing 

and  desirous  that  his  collection  should  be  studied  and  made  use  of  by 

men  of  science. 

^_^  There  is  one  other   name  whieh^  in   addressing  the  Geological 

^H^ciety,  I  feel  bound  by  feeling  and  by  duty  to  mention^  though  it  la 

HSot  that  of  a  Fellow  of  the  Society, — I  niean  the  name  of  Hugh 

^  Miller.    It  will  be  remembered  that  at  a  time  when  a  strong  interest 

L^D  the  study  of  Fossil  Ichthyology  bad  been  aroused  in  this  country 

^Hly^  AgaAsiz,  a  hardy  son  of  labour  discovered  in  the  quarries  of  his 

^Bjitire  Scotland  the  relics  of  many  an  inliabitant  of  its  ancient  seas  ; 

^Mvidt  poMessing  the  keen  intellect  and  the  well-tutored  mind  charac- 

ieristic  of  so  many  of  liis  couutrymeii,  he  not  only  discovered,  but 

he  described  them,  and  gave  to  the  world  the  •  Old  Red  Sandstone.* 

This,  though  not  the  first  literary  product  of  his  pen,  was  a  work, 

like  White's  *  Selbornc/  combining  accuracy  of  iuformation  with  a 

^Kftiarming  simplicity  of  style  which  suited  all  tastes,  and  connnanded 

^nbe  approbation  of  the  most  general  as  well  as  the  most  scientific 

readers.     From  that  momeut  to  the  day  of  bis  death,  llugh  Miller 

•was  considered  a  geological  brother  by  the  most  eminent  cultivators 
bf  the  science.  In  his  subsequent  work, '  Foot- Prints  of  the  Creator,' 
Mr*  Miller  gives  much  interesting  and  valuable  matter  in  reference  to 
the  discovery,  history,  and  true  position  amongst  Fishes,  of  the  A^te- 

IfolepXE  of  Stromness,  and  describes  with  considerable  ability  the  seg- 
Inentsij  and  their  analogues,  of  the  cranial  region.     The  far  greater 
portion   of  the  work  is,  however,   devoted  to  a  reply  to  the  rea- 
sonings of  the  author  of  *  Vestiges  of  the  Creation,'   and  to    the 
jmewhat  mystical  writings  of  Oken  ;  and  it  was  doubtless  on  that 
mnt  that  the  name  of  the  work  was  suggested  to  him  by   a 
•verend  friend  ;  though,  alas  !  how  vain  every  attempt  has  hitherto 
jn,  and  ever  will  be,  to  discover  the  primaeval  laws  of  creation, 
[t  is  possible,  as  Miller  has  done,  to  demonstrate  that  the  develop- 
icnt  theory  baa  Lien  pushed  too  far,  or  that  the  embrj'onic  theory 
has  been  aoiuetiines  apphed  without  judgement ;  but  we  are  still  as 
far  as  ever  from  any  solution  of  the  great  problem  of  creation.     The 
posthumous  work  of  Miller,  called  the  *  Testimony  of  the  Kocks/ 
.j0  iilao  rich  in  valuable  facts,  but  at  the  same  time  it  is  m  deeply 
bpoutroversial  as  to  become  even  polemical .      Would  that  he  could 
Qiave  calmed  his  anxious  spirit,  and  allowed  those,  and  they  are  few, 
orho  are  still  determined  to  maintain  that  the  wisdom  of  God  shall 
il»e  miide  known  to  man  only  by  one  class  of  teaching  to  weary  out 
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their  own  energies*  rather  than»  by  a  disputation,  f^metimes  bitt<^r  m 
itft  tone,  to  encoiiraj^e  them  by  imitating  their  intolerance !  It  is 
indeed  painful  to  think  that  any  such  cloud  should  at  the  last  hare 
passed  o^er  the  horizon  of  Hu<;h  Millcr^s  scientific  life,  and  that  a 
spirit  so  energetic  and  an  intellect  bo  bright  and  vigorous  sbouU 
have  been  abruptly  aud  prematurely  quenched  for  ever. 

This  appears  to  mc  to  be  the  fittest  moment  for  endearounng  to  re* 
move  that  feeling  of  having  been  unjustly  condemned  by  my  predeoesaOTf 
Mr.  Hamilton,  in  his  Anniversary  Adtfrcs^,  wjiich  Professor  Sedgwick 
has  so  strongly  expressed.  I  have,  indeed,  been  requested  by  Mr.  U** 
milton  to  state  that  he  regrets  having  been  led  into  an  error  in  what 
he  stilted  in  his  Address  from  this  chair  last  year,  respecting  the  mo* 
tives  which  led  to  the  pulilication  l»y  Prof.  Sedgwick  of  his  paper  cm 
the  May  Hill  Sandstones  in  the  '  Philosophical  Magazine/ 

Mr*  ilamilton  has  addressed  a  letter  to  the  Council  on  this  sub- 
ject, in  which  he  says,  that  "  as  it  appears  that  Prof.  Scdgwii^ 
published  his  paper  in  the  *  Philosophical  Magazine  *  under  the  im- 

EH'ssion  that  it  had  not  fjeen  received  or  accepted  by  the  Council, 
e  willingly  acquits  Prof,  Sedgwick  of  any  intention  of  infringing  the 
rules  and  practice  of  the  Society,  and  regreta  having  made  the  state- 
ment to  that  effect.'* 

Such  are  the  words  of  Mr.  Hamilton,  and  it  is  unnecessary  to  adii 
to  so  frank  an  avowal  of  an  unintentional  error  anything  beyond  the 
confirmation  of  its  accuracy. 

It  was  indeed  well  known  to  every  member  of  the  Council  thai 
the  paper  on  the  May  Hill  Sandstone  had  been  acct^pted  and  refemKi 
in  the  usual  nmntuT,  as  no  one  in  the  Council  or  in  the  Sodftj 
could  for  a  moment  have  desired  to  prevent  Professor  Sedgwick, 
wi  <.r»  had  contributed  so  much  to  the  progress  of  mlpgT 

and  :.  .:..  honour  of  the  Society,  from  frunkly  expressing  Jus  Ofu* 
nions  on  a  subject  not  certainly  free  from  dtlficultv.  namely,  tlie  Ime 
base  of  the  SUurian  System.  The  desire  of  the  Council  was  simplj 
to  keep  the  expresaiun  of  that  opinion  within  the  limits  of  a  scmih 
tific  discussion,  aiul  to  free  it  from  any  taint  of  personality.  In  mA 
a  matter  dates  sink  into  insignificances  <^  the  real  question  is. 


Um  pmrnt  endeoee  require  and  justify  that  a  portion  of  the  Silurian 
of  MurekiiOii  tbould  be  separated  from  it,  as  defective  in 


cnpilo  eonneiion  with  tbe  rest,  or  not  If 

Tilt  actual  proceedings  of  the  Coundl  being  therefore  known  to 
Bfr.  Hamilton,  he  committed  an  error  in  supposing  that  ProlesMr 
Sedgwick  was  equally  aware  of  it ;  that  error  he  juimils,  and  it  li 
hoDcd*  therefore,  that  %ith  that  admission  this  dispute  will  termiiMli^ 
and  the  old  cordiahty  of  tlie  Society  he  restored. 

ftasing  now  to  that  review  of  Geological  Progress  which  it  is  nest 
my  duty  to  nndrrtake,  and  which  I  shaU  endeavour  to  make  as  bii^ 
as  |Kissii)le,  I  vrill  commence  by  placing  before  you  a  notice  by  mj 
pt«lecessor,  our  late  lamented  President,  of  a  memoir  on  the  QeiK 
Mgy  of  tlie  Peninsula,  as  it  may  be  deemed  a  supplement  to  his 
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on  the  Geology  of  Portugal.  This  and  some  other  of  bis 
pers  were  confided  to  my  care  by  Afr.  Henry  Sharpe,  with  the  kind 
lief  that  they  might  be  useful  tu  me  in  preparing  ray  own  address  ; 
but  the  only  «se  I  could  possibly  make  of  tliera  is  to  set  thera 
before  you  in  their  integ^rity,  merely  adding,  where  it  appears  ne- 
cessary to  do  80,  a  few  remarks  of  my  own, 

Mr.  Sharpe  observes,  that  our  knowledge  of  the  geology  of  the 
'eninsula  has  received  a  great  addition  from  a  memoir  on  Almaden 
d  the  neighbonring  mountains",  by  M.  Casiano  de  Prado,  which  is 
ublished  in  the  *  Bulletin  of  the  Geological  Society  of  France/  ac- 
mponied  by  full  descriptions  of  the  fossils  by  MM.  De  Veroeuil 
id  Barrande.  The  following  formations  are  described  in  tliis  me- 
oir. 

Lower  Silurian  (primordial  sone  of  Barrande), — At  Cortijos  de 
alagou,  in  the  mountains  of  Toledo,  some  fragments  of  a  Trilobite 
"belonging  to  a  new  species  of  the  genus  ElHjmocephaimy  fomid  in  a 
quartzose  sandstone,  are  considered  by  M.  Barrande  to  indiratt  the 
probable  existence  of  this  earhest  fossiliferons  zone  in  Spain  ;  it  has 
not  yet  been  found  in  any  other  part  of  the  Peninsula,  and  the 
dence  of  its  existence  at  this  spot  must  be  still  considered  incom- 
lete. 
Lower  Silurian  {second  zone  of  Barrande). — The  rocks  belonging 
to  this  part  of  the  Silurian  system  are  widely  spread  out  in  the  centre 
Spain,  and  arc  very  rich  in  organic  remains.  They  are  mostly 
ark  scliists,  frequently  accompanied  by  quartzitee :  the  fossils  cor- 
pond  to  a  great  degree  with  those  collected  in  the  Sierra  de 
ussaco,  in  Portugal,  by  Senhor  Carlos  Ribeiro,  and  described  by  Mr. 
.  Sharpe  and  ^Ir,  Salter  in  the  ninth  vokime  of  the  Society's  Journal ; 
d,  as  in  that  locality,  Trilobites  and  lamellibranchiate  bivalves  are 
rticularly  abimdant.  Many  of  the  Spanish  species  are  found  in 
the  west  of  France  and  in  Bohemia,  wliile  comparatively  few  of  the 
English  Silurian  species  occur  in  Spsiin  ;  thus  strengthening  the  infer- 
ence which  had  been  drawn  by  Mr.  Godwin-Austen  from  a  similar 
important  fact  previously  announced,  namely,  that  the  ocean  in  which 
the  Lower  Silurian  beds  were  formed  was  tUvidcd,  probably  by  inter- 
vening land»  into  a  northern  and  a  southeni  area,  which  were  peopled 
great  part  by  diiTerent  species  of  mollusks,  a  few  species  being 
common  to  both  regions. 

Among  the  organic  remains,  the  obscure  Fucoids  (?)  cvXhABilohites 
by  DeKay,  deserve  e^ipecial  notice,  as  they  characterize  certain  upper 
*ds  of  the  Lawer  Silnrian  scries,  and  in  many  parts  aftbrd  the  only 
ue  which  the  geologist  has  to  a  determination. 
Upper  Siiuriwt. -^-lihh  part  of  the  paluiozoic  series  is  as  feebly 
represented  in  Spain  as  it  is  in  Portugal,  occurring  here  and  there  in 
R  schistofle  form,  with  Graptolites  and  Cardiola  inlerrupta.  There 
are  also  in  the  Lower  Silurian  rocks  of  the  Sierra  Morena  two  spe- 
cies, Chonetes  striatella  and  Bahnamles  Dowuini^ioif  which  in  the 
>*orth  of  Europe  belong  to  the  Upper  Silurians. 

The  hetonimt  series  of  beds,  though  scattered  more  irregularly 
than  the  Silurian,  are  of  great  importance  in  the  central  mouiitains  of 
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Spaiti ;  thcj  consist  tnostly  of  sandstones  and  quartzttes, 
soiista.  Where  the  Upper  SUurian  formation  uccar*,  th 
b«d8  rest  on  it ;  elsewhere  they  He  immediately  on  the  ] 
rums.  It  &ppean»  from  the  organic  remaiiw,  which  are  very  ahundmnt, 
that  the  Itedsi  helong  for  the  most  part  to  the  Hhename,  or  Umft$ 
division  of  the  Devonian  series ;  but  the  middle  division  oodifl  IB 
some  locaUtics,  and  a  few  of  the  fussib  indicate  Upper  Devoniiui  btdl 
also.  The  species  found  in  Spain  are,  in  great  degree,  those  whkb 
are  found  in  the  Devonian  heds  wherever  they  occur,  both  in  Europe 
and  North  America,  and  lead  us  to  the  oondusion  tliat  this  fomui- 
tiou  was  deposited  in  an  extensive  and  continuous  ocean — or,  rather, 
1  may  venture  to  add  to  Mr.  Sharpens  reasoning,  on  the  shores  of 
oceans  subject  to  the  same  climatal  and  physical  conditiooa.  No 
vegetable  remaiDa  have  been  found. 

Carbamfkrmu  ieries. — The  memoir  of  M.  Casiano  de  Prado  doci 
not  extend  to  this  formation ;  but  in  the  palicontological  umiodtl 
some  localities  are  noticed  where  Urge  calcareous  depositai  liitlllfflD 
but  slightly  examined,  contain  Producti  of  this  age. 

Pluionic  roeks  are  of  frequent  occurrence  in  toe  rigion  deeciibed, 
but  they  offer  no  pomta  of  peculiar  interest ;  they  oonsiflt  principaUj 
of  granite  and  vanons  forms  of  p«r|>byry. 

The  whole  region  described  has  been  subjected  to  so  moeli  dift* 
turbance.  that  the  pa]«eosotc  rocks  are  for  the  most  part  in  nenfj 
fertical  positions,  and  are  nowhere  found  horizontal :  a  circumatjinft 
which  renders  the  determination  of  the  relative  age  of  the  beds  a 
matter  of  great  ditficulty  ;  and,  but  for  the  fossils  eontmned  in  theoi, 
it  votild  otlen  bo  impossible  to  classify  them.  These  diflicultiea  ate 
ailib  iDcreaaed  by  the  want  of  even  a  tolerably  accurate  map  of  the 
eoimtfy. 

M.  Casiano  dc  Prado  concludes  his  memoir  with  some  very  inter* 
•sting  remarks  on  the  deposits  of  quicksilver  :  these  are  very  rarrjy 
foima  in  veins,  but  the  quicksilver,  mostly  in  tl  ^  form  of  cinuab«r 
(•tt^nrct  of  mercury),  enters  into  the  oompoflUion  of  the  beds  ti 
^nvteite^  so  that  after  it  baa  been  rosslsd  off,  the  rock  remtiot 
seoHaoeous  and  so  full  of  pores,  that  it  fi*eoiiinllj  fidla  to  pieees* 
In  the  richest  mines  the  quartzitcs  in  which  tns  dfUlibsr  oocun  art 
of  the  Silurian  age  ;  but  at  some  less  important  spots  they  are  Devo* 
nian.  Tbe  slate-rockii  rarely  contain  any  mercury,  and  never  b 
large  quantities.  The  phitonic  rocks  do  not  appear  to  have  bad 
any  inSiirnoe  on  the  prrseiuT  or  absence  of  the  mercury ;  but  in  this 
n^sci  I  may  add,  that  the  sulplairet  nf  mercury  does  not  diflSer 
ftom  other  sulphuretw,  and  further,  that  it  cannot  hv  absolntely  m- 
femnl,  from  Uie  apparent  want  of  connexion  of  cause  and  tSh^  k 
this  and  simiUr  oases,  that  no  igneous  causes  have  roally  bssn  M 
action  in  brioping  the  sulphur  and  the  metal  within  ths  spbon  of 
ehrmkml  aflSmty. 


The  first  purely  geological  psfer  of  the  session  was  that  of  Pny 
fsssor  Uarkneas  on  the  Lowwt  Sfdimsiitafy  Roeks  of  the  Sooth  uf 
fiiMHlaud      Uis  first  object  wu  to  trace  out  the  axis  of  the  Silurians 
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^ni  Dumfries-shire  and  to  put  it  m  relation  with  that  portion  of  the 
axis  which  had  been  determined  by  Professor  Nicol  in  lloxburgh- 
shire  ;  and  his  inference  from  the  comparison  of  these  two  portions  of 
the  axis  is,  that  it  has  an  E.N.E.  and  W.S.W.  direction  in  the  South 
of  Scotland.  The  lithological  nature  of  the  rocks  which  actually 
constitute  the  axis,  he  represents  as  **  puqjle  grits,  which  have  great 
resemblance  to  some  of  the  bottom-rocks  of  the  Lougmynd.  Rest- 
ing uniformly  on  this  axis,  on  each  side,  are  thin-bedded  sandstones 
altenintiug  with  grey  and  purplish-red  shales,  tbe  purplish-red  shales 
abounding  more  in  the  lower  portion  of  the  series  than  in  the  upper, 
where  anthracitic  and  graptolitic  shales  occur  ;  the  purplish-red 
shales,  therefore,  marking  a  low  zone  in  the  Silurians  of  tlie  South 
of  Scotland.  These  three  rocks  extend  over  a  considerable  lateral 
space  :  Professor  Harkness  considers  that  their  actual  thickness  is 
small,  and  that  the  multiplied  stratification  is  due  to  flexure  from 
Utenral  pressure,  and  the  consequent  frequeot  repetition  of  the  same 
beds.  Qg  aUo  adduces  a  decided  slaty  cleavage  in  the  argillaceous 
strmta  as  a  fiirther  proof  of  pressure,  although  the  absence  of  such 
cleavage  in  the  gritty  beds  had  been  preriously  cited  as  an  argument 
against  the  pressure-theory  of  cleavage,  that  absence  being  justly 
explained  on  the  principle  that  arenaceous  beds  are  less  susceptible 
of  cleavage  than  argillaceous,  the  reason  of  which  I  have  already 
endeavoured  to  point  out. 

C>n  the  south  side  of  the  axis  in  Ruxburghshire  occur  ripple- 
^raarked  beds,  which  also  exhibit  what  Professor  Harkness  con- 
^Hfectures  must  have  been  Sun-cracks  from  desiccation,  and  other  ap- 
^^Bearances  of  a  shore  periodically  laid  bare,  as  also  tracks  of  an 
^Bnimal  in  progression,  which  Mr.  Salter  has  named  Protichnites  eco* 
^H^ici/«,  considering  it  a  Crustacean,  ^ith  feet  analogous  to,  but  not 
|H^entical  witb«  that  described  and  named  by  Professor  Owen  from 
■"the  tracks  in  the  Potsdam  Sandstone.  In  the  purjjlish-red  shales,  so 
low  down  m  the  series,  the  Prototirguiariu  and  some  obscure  Grap* 
>Ute*  occur ;  and  at  Dalton  in  Dnmtrics-sbire  Graptolites  have  also 
;eu  found  ;  but  it  is  remarkable  that  the  more  decided  graptolitic 
?d3  associated  with  anthrncitic  beds,  which  in  the  section  are  re- 
resented  as  normally  existing  at  a  higher  level  on  both  sides  oi'  the 
have  not  been  i'ound  on  the  south  of  the  axis  in  Dum* 
^es-shire.  The  existence  of  tbe  Protomrgularia  in  the  purplish-red 
lales  at  the  bottom  of  the  series  in  Dumfries-shire,  as  well  as  in  the 
itstone  beds  of  Peebles-shire  and  the  Barbie  Flags  of  Kirkcudbright- 
shire, and  its  absence  in  the  antliraeitic  and  graptolitic  schists,  have 
^induced  the  Professor  to  alter  his  former  opinion,  tmd  to  allot  the 
^Hbrmer  to  a  verj*  low  zone  in  the  series,  corresponding  to  a  similar 
^H^nein  Sweden  and  Norway,  considering  the  graptolitic  and  anthra- 
^Kitic  beda  as  belonging  to  a  higher  Kone  in  the  Lower  Silurians.  Of 
^Bibe  whole,  however,  he  appears  to  consider  the  purplish- red  shales 
^Ks  the  lowest  in  order,  and  therefore  as  indicating  some  of  the  earliest 
'"traces  of  animal  life  hitherto  discovered,  and  that  under  conditions 
which  prove,  in  the  periodical  desiccation  of  the  shore,  and  in  the  mark- 
ings of  Crustaceans  upon  it»  the  close  approximation  to  dry  laud. 
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In  this  intereflting  description  of  a  district  carefully  nrammwl, 
the  disappearance  of  the  graptolitic  and  anthracitic  beds  on  tlie 
south  side  of  the  axis  in  Dumfries- shire  ia  a  irery  remarkable  fact  j 
for,  though  in  following  out  laterally  a  series  of  beds  it  b  neither 
unusual  nor  mmntural  to  find  oue  or  more  of  its  members  thin  out 
and  disappear,  it  is  certainly  very  curious  to  find  a  whole  series  thui 
abruptly  cease  without  any  ap])ftrent  physical  cause  for  their  diaap 
pearance.  Speculation  on  early  animal  life  must  always  be  ftill  of 
inttTL'st  when  hasi-d  on  carcfidly  obsened  facts,  and  leading  us,  ■! 
in  this  case,  to  refuguize  in  the  state  of  nature,  at  an  epoch  be- 
yond calculation  remote,  a  prototype  of  the  state  of  nature  aa  we 
now  see  it. 

Another  paper  hy  Professor  Harkness,  on  the  "  Sandstones  asi 
Breccias  of  tbe  South  of  Scotland  subsequent  to  the  CarbonifisrOBi 
epoch,"  next  demands  our  notice  ;  but,  as  I  have  in  my  possesaioa  a 
notice  of  this  pajier  by  Mr.  D.  Sharpe,  in  which  he  endeavours  to 
explain  tlie  curious  converging  dip  uf  the  strata  in  the  Corncockle 
district  always  from  the  older  rock*,  which  do  not  exhibit  the  aainc 
phienomeuon,  and  towards  a  central  area,  on  a  bold  hypothai^ 
iiighly  characteristic  of  our  late  President,  and  quite  diiferent  fipom 
Professor  Uarknefw^s  supposition  of  a  subsidence  withiu  a  hniitcd 
area,  i»oinewhat  like  the  hole  of  a  crater  of  subsidence,  by  which 
the  previously  horizontal  strata  had  been  dragged  down,  and  tbtif 
caused  to  converge  or  dip  towards  the  same  centre,  I  have  thought 
it  desirable  to  presene  it  far  the  Society. 

Professor  Earkneis,  Mr,  Sharpe  observes,  has  minutely  described 
several  of  the  isolated  patches  of  Red  Sandstone  occurring  in  tht 
upper  parts  of  the  valley  of  the  Annan,  and  in  the  upper  and  lower 
parts  of  that  of  the  Nith,  in  the  great  chain  of  slAle-rocka  of  tbe 
South  of  Scotland  ;  one  of  which  has  long  been  celebrated  for 
tbot-printa  of  Reptiles  found  on  the  saudstonea  of  Corncockle  Mnir 
The  detail  with  which  Mr.  llarkness  describes  these  deposits  enal 
us  to  judge  fully  of  their  nature,  and  his  observations  hste  ltd 
to  a  very  different  conclusiuu  as  to  their  origin,  from  that  which  he 
has  himself  formed.  Ue  starts  by  stating  tliat  the  beds  in  queatkin 
niisl  be  separated  from  the  sandi^tone  of  Annan  (t^ast  and  west  of 
the  mouth  of  the  Annan  River),  which  be  regards  as  a  prof 
of  the  Triassic  sandstone  of  the  country  around  Carlisle,  and  to 
there  are  no  breccias  made  up  of  angular  fragments. 

iiavini;  thus  disposed  of  the  ^;Teat  tract  of  Red  Sandiloae  of 
Annan,  the  Professor  enumerates  &ix  other  detached  patclies  of  sand* 
stone,  viz.  the  Comeockle  Muir  area  on  the  upper  part  of  the  Aniuui, 
that  near  Motfal,  another  to  the  north,  abo  in  Annan  Dale,  CRie  Ml 
the  Capple  Water,  that  on  the  Xith  near  Drumlanrig,  and  tbe  stflt 
birger  area  around  Dumfries,  all  of  which  the  author  coosiden  lo 
be  the  remaining  portions  of  a  once  widely'Spread  dejKisit  of  sand- 
stone, of  which  the  greater  part  has  been  remored  by  dcnndatboi 
and  which  he  refers  to  the  Permian  period. 
i^  These  various  deposits  have  many  features  in  eoQuiMm  :  tbef 
'  whiiiit  principally  of  reel  sandstones  with  their  beds  citMsed  by 
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plmtiefi  of  false  stratification  ;  tnterstratified  with  these  sandstoni^s,  and 
usually  towards  their  base,  are  sundry  beds  of  coarse  breccia,  consist* 
iog  of  nngidar  fragments  of  the  identical  rock  against  which  the  de- 
posit restij, — that  is,  of  *late  where  that  is  slate,  and  of  trap  at  Druin- 
lanrig  where  the  breccia  abuts  against  trap.  These  beds  are  every- 
where at  a  cousiderable  anj^le,  varying  from  12'  to  as  much  as  30**, 
and  in  ev>rnj  insiani'p  tkey  ahut  ttffainsi  a  steep  escarpment  of  rock, 
whicAj  if  at  ratified,  dips  in  au  opposite  direction  to  Ike  sa/idfitones. 

It  had  been  stated  by  previous  observers  thut  these  various  depo- 
sits of  saodstoue  all  dipped  in  the  same  direction  ;  which  circumstance 
might  have  been  explained  by  siiip posing  the  whole  district  to  have 
been  elevated  from  the  east,  giving  a  steep  westerly  dip  to  all  the 
previously  horizontal  deposits  of  sandstone  which  lay  in  ihe  bottoms 
of  the  Taileys.  But  this  cnnjecture  is  effectually  disposed  of  by  the 
more  accurate  observations  of  Professor  Harkness^  that  the  sandstonea 
dip  in  different  localilies  N.N.W.,  W.SAV.,  S.,  S.E.,  S.S.E.,  and  N.; 
and  he  therefore  suggests  that  a  local  depression  or  sinking  of 
portions  of  the  district  in  which  the  sandstones  occur  may  ha\'€ 
brought  them  all  to  their  |> resent  anomalous  poi?itinn. 

1  do  not  recollect  aoy  other  instance  of  a  set  of  deposits,  which 
only  occupies  one  side  of  the  valley  ia  which  it  occurs,  abutting 
at  a  high  angle  against  the  escarped  edges  of  ttie  rocks  which, 
dippiug  away  from  the  valley,  bound  it  on  that  side ;  and  is  altogether 
wanting  on  the  smoother  side  of  the  valley,  which  is  Ibrmcd  of  beds 
dipping  towards  the  middle  of  the  ^^  alley :  and  every  explanation 
lust  be  defective  which  does  not  ncconnt  for  this  peculiarity, 

The  facts  so  clearly  stated  by  the  author  have  suggested  to  me  the 
idea  that  these  deposits  are  portions  of  a  talus  of  broken  fragnienta 
which  fell  from  the  steep  fices  of  the  overhanging  mountains  into 
basins  of  water  at  t)ieir  feet ;  the  materials  of  such  a  talus  being  neces- 
sarily composeil  of  the  overhanghig  rock  ;  the  larger  fragments  are 
angular;  the  smaller,  having  been  tfeiutegrated  by  rains  and  other 
atmos})beric  agencies,  have  attained  the  condition  of  sand  or  nmd  : 
the  high  inclinations  of  the  beds  of  slaty  rock  in  these  localities  have 
formed  an  importaiit  element  in  the  cases  before  us,  as  their  over- 
hanging edges  would  supply  such  angular  fragments  in  large  quan- 
tities ;  but  on  the  opposite  side  of  the  valley,  where  the  dip  of  the 
•latea  nearly  coincides  with  the  slope  of  the  hill-sides,  no  such  break- 
ing off  of  fragments  of  rock  would  take  place,  and  little  or  no  taJus 
would  l>e  formed,  as  the  only  materials  carried  ilown  would  be  the 
finer  matter  washed  down  by  ndn  and  carried  to  the  bottom  of  the 
valley. 

The  fallen  materials  constituting  a  talus  at  the  foot  of  a  cliff  or 
steep  escarpment  arrange  themselves  in  the  open  air  at  an  angle  of 
about  35'^ ;  when  they  fall  into  slill  water,  the  angle  is  less ;  and, 
if  the  water  into  whicli  they  fall  has  any  motion,  either  from 
tides  or  a  current,  the  angle  will  be  materially  less,  depending 
on  the  Telocity  of  motion  of  the  water.  The  angles  at  which  the 
bre<rcias  are  found,  and  every  other  condition  of  the  case  before 
us,  may  thus  be  accounted  for  on  the  simplest  principle,  without 
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calling  in  the  aid  of  any  violent  of>cration  of  nature.  The  strtm^j 
marked  false  bedding  of  the  sandstones  is  a  proof  of  Tariahle  t^i^ 
cities  in  the  waters  in  which  they  were  formed,  such  oa  would  occur 
in  small!  lakes  subject  to  iiurrasc  from  violent  floods :  the  foot'|>nnU 
have  been  referred  to  Chelonians,  Lizards,  and  Batrachians ;  alt  more 
likely  to  be  found  on  the  banks  of  lakes  than  on  the  shores  of  the 
Beo,  and  all  proving  the  existence  of  land  eloi^c  by  ;  it  seems  llict^| 
fore  probable  that  these  small  dirposits  were  formed  in  lakea,  and  la ', 
that  case  the  niountain-range  icrois  the  south  of  Scotland  must  have 
had  at  the  time  nearly  the  same  elevation  above  the  sea  as  it  has  at 
preaent.  Tln^  ronchision  will  leave  us  quite  unable  to  fix  on  the 
geological  ag«  of  tlu-  sandstones,  which  may  have  been  formed  at  anv 
|>erioa  afler  that  of  the  Mountain  Limestone,  the  latest  rock  of  whtcu 
they  contain  any  fragments.  Professor  Uarkness  considers  tban 
to  be  Permian. 

This  hy(H)thesis  is  bold,  and  deserves  attention  as  a  legitimate  de- 
duction from  the  ordinary  effects  of  existing  causes,  as  now  obserrabUti 
though  perhaps  it  would  be  better  illustrated  by  the  arraiigenienft 
of  artificial  eartli>works  into  distinct  strata  than  by  the  depo«itioiii 
now  formed  under  our  sea*  or  lake-clifls.  Tlie  difficulty  appears  t4> 
be  in  accounting  for  the  perioiUcal  fall  of  such  large  (juantitiet  dt 
debris  ni-cessary  to  form  the  betls  of  breccia,  and  the  altematioii  of 
such  bedit  with  those  of  ordinary*  sajuL  Angular  lumps,  or  efOi 
patches,  of  breccia  might  be  readily  undenitood,  but  beds  of  coosMltf^ 
able  thickness  continuous  for  many  miles  sevm  to  imjily  an  cxlcol 
of  fall  atid  a  sinniltaneity  and  regtdarity  of  such  fall  over  a  eOB> 
sidernblc  bteral  extension,  not,  1  think,  to  be  panUleled  in  natun. 
The  wearing  action  in  lakes  must  necessarily  be  less  than  in  Uii 
9ca,  and  the  presence  therefon  of  beds  of  breccia  may  faitlj  bi 
npadttd  a  gCK>d  argument  for  considering  these  formations  ta  ht 
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An  £iaav  of  Proffssor  Harkneas  on  the  Geology  of  Dingle  Ter- 
ntory  may  be  noticed  here,  as  affording  a  striking  illustration  of  tW 
folding  or  convolutions  of  strata.  It  is  unnecesurj  to  follow  T 
■eetion  tlironghont ;  nor  is  it  necessary  for  the  present  pur|iOie 
discusn  the  question  of  the  nrrdsr  age  of  the^-  Silurian  strata: 
b  sufficient  to  state  that  IVitrasor  Uarkness  considers  it  impoasibia 
Co  assume  that  the  two  Silurian  cones  seen  in  tlie  section,  containing 
the  same  fossils  and  mineralugically  the  same,  are  successive  deposits 
in  one  vast  unbroken  teriesg — a  supiuwutum  which  would  have  placed 
12,000  feet  of  unfoaiilifcfoiis  strata  between  two  foasiUferous  depoaiti 
having  the  same  organie  diancleFi;  and  he  ascribes  this  iDtcrei^ 
lattoQ  of  the  suppoiK<d  Deronlan  straU  between  the  two  Silurian 
deposits  to  the  folding  back  of  the  strata,  the  axis  of  each  oC 
tha  mat  coma  or  cooTolntions  having  been  thrown  orer  to  lilt 
Bom.  and  thui  mdnccd  i^  totttheni  dip  throughout  the  whole  mats. 
ABOtfatr  Wpor  on  tlio  daOTact  of  the  Devonians  of  the  south-wesi 
of  Mnra  baa  bean  alao  imhliibfd  by  Professor  Harkness  and  Dr 


ABOtfafr  patMr  on  tlia  daOTaca  of  the  Devonians  of  the  south-west 
Blytb  in  the  Edinbtifgh  New  Philosophical  Joitnial*  and  thua 


menlod  upon  by  Mr,  Sharpe.    The  aolhoni  ghra 
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detsHs  on  the  cleaTage  of  the  rocks  of  Valentia  Iskud  and  the  iieigh- 
bonring  part^  of  Cork  aud  Kerry,  and  show,  froni  an  analysis  of 
the  slate,  that  the  cleavage  ia  most  complete  in  those  rocks  which 
eoatAtn  the  most  alumina,  and  that  the  specific  gravity  Is  greatest 
in  the  most  slaty  beds.  They  state  that  all  their  «ihservatiotis  on 
ilaly  rocks  seem  to  confirm  my  deductions  that  "  there  haii  been  a 
compre^ion  of  this  mass  in  a  direction  everywhere  perpeiulieular  to 
the  planes  of  cleavage,  and  ati  expansion  of  this  mass  along^  the 

fiUnes  of  deavage^  in  the  direction  of  a  line  at  right  angles  to  the 
ine  of  incidence  of  the  planes  of  bedding  and  cleavage,  or  in  other 
words,  in  the  direction  of  the  dip  of  the  cleavage. "^ — Edinburt/hNew 
Ph  itosophical  Jou  rnalt  185  5  * 

The  next  paper  that  I  shall  notice  is  that  by  Mr,  J.  C.  Moore 
on  the  Silurian  rocks  of  Wigtownshire,  in  which  he  points  out 
the  curious  arrangement  of  tlie  rocks  which  fonn  the  peninsula 
between  the  Mull  of  Galloway  and  Corswall  Point,  and  discusses 
the  question  of  the  relative  positions  of  the  graptolitic  schists 
of  Wigtownshire  and  the  coarse  conglomerate  and  limestones  of 
Ayrshire,  The  preceding  paper  of  Professor  Ilarkness  has  already 
brought  under  notice  the  fohled  character  of  the  Silurian  strata 
in  Dumfriesshire  and  Roxburghshire,  and  in  this  paper  it  is  still 
more  strikingly  illustrated  both  in  description  and  in  the  illustrative 
sections,  the  strata  having  been  bent  into  a  series  of  anticluial  and 
synclinal  folds,  the  crown  of  the  anticlinal  in  some  cases  being 
still  preserved.  As  this  folded  condition  of  the  strata  can  be 
ol»er%*ed  for  a  distance  of  30  miles,  and  as  in  the  distance  of  5 
miles  from  the  granite  of  Dunmau  to  the  Mult  of  Galloway  fifteea 
such  folds  occur,  it  may  be  considered  a  very  striking  and  mag- 
nificent example  of  this  description  of  phscnomena.  In  most  cases 
the  fohls  are  thrown  over  to  the  north,  so  as  to  produce  a  short  and 
a  long  leg  lo  tlie  curve,  the  strata  of  the  short  leg,  to  the  north  of 
the  axi^,  being  nearly  vertical,  whilst  the  strata  to  the  south  of  the 
axis  slope  comparatively  gently  to  the  south.  This  arrangement  is 
however  sometimes  reversed,  as  indeed  it  might  have  been  expected 
would  be  the  case,  unless  the  direction  of  pressure  had  remained  in- 
Tiriable.  In  the  sections  two  masses  of  granite  and  syenite  are  re- 
presented as  intruded  amongst  the  sedimentary  rocks,  and  the  folds 
of  the  strata  north  of  the  granite  are  represented  as  thrown  over 
to  the  north,  whilst  those  south  of  the  syenite  are  thrown  over  to 
the  south,  the  strata  between  the  two  appearing  rather  ambiguous 
in  llieir  indications.  The  explanation  of  the  folding  of  strata  must 
stilt  he  classed  amongst  the  only  partially  solved  problems  of  geology, 
la  the  present  example,  as  in  the  first  of  Mr,  Moore's  sections,  we 
hare  two  masses  of  intruded  rock  occupying  a  space  of  less  than  4 
wSkitf  and  a  section  of  26  miles  of  contorted  strata  in  relation  to 
them ;  and  it  scarcely  seems  possible,  as  observed  by  Mr.  Moore,  to 
eonsider  the  intruded  masses  as  a  sufficient  proximate  cause  for  the 
effect  produced,  though  they  may  be  reasonably  considered  indica- 
tknia  of  a  powerful  internal  force,  which,  after  producing  a  modified 
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condition  in  the  superJRcent  shale,  caused  a  rupture  or  bre«rb  of 
continuity^  aiid  allowed  the  subjacoiit  ptutotiie  roclcs  to  be  pu*bfti 
through  them  ;  aud  such  appears  to  be  Mr.  Moore's  opinion,  as  be 
considers  the  iutrusioa  to  have  been  subsequent  to  the  fohlinj;  of  the 
strata,  and  to  hare  even  modified  its  usoat  E.N.E.  strike.  The  ntsl 
object  of  Mr.  Moore  is  to  determine  the  relative  age  of  the  grapUklilic 
8chist8  of  \yigtownshire,  as  regards  the  conglomerate  IkhLi  obaenrci 
in  the  Loch  Hyaii  Sectiou,  aud  at  Curttwall  Point,  &c.  In  Vtofymoi 
HHrknci^s's  paper  the  position  of  certain  graptolitie  and  antlirarilir 
beds  associated  together  wa*  shown  to  Ije  above  other  foAsiUfcrtiVi 
schists  also  coutaiainj?  graptolites  which  lie  close  to  the  baseof  tbeSQtt- 
rians  ;  the  object  of  ibis  paper  is  to  show  that  the  equivalents  of  tbcst 
grftptolitie  beds  or  the  graptolitie  ^liists  of  AVigtovvushire  are  rraUt 
geologically  below  certain  conglomerate  beds,  though  apparently  stra* 
tigraphicallv  above  them.  At\er  a  careful  eiumtnatiun,  Mr.  Xlcxirr 
concludes,  that  the  folds  of  the  Silurian  strata  have  thrown  ibrm 
over  and  caused  them  to  appear  as  if  deposited  upon  the  coagloroermt« 
beds  and  Umestone  of  the  south  of  Ayr.  which  be  coiisiders  the  eijuj- 
valent  of  the  Wrae  limestone  and  its  associated  coDglomcratc*.  xW 
latter.  Professor  Nicol  has  shown  to  be  superior  to  the  graptolitie 
schists,  aud  their  apparently  contradictory  position  b  Wigtownsldfi 
aud  Ayrshire  Mr.  Moore  ascribes  to  one  of  those  great  ioTervMNit  or 
flexurea  so  retnarkable  m  the  Ardennes,  Eifel,  aud  Appalachiui  Alpa. 
Another  paper  on  Scotch  geology  was  contributed  by  ProfeiMr 
Nicol,  who  describes  the  results  of  his  careful  examination  of  tbf 
Red  Sandstones  and  Quartzites  of  the  north-west  of  Scotland,  OTcr  t 
district  eitteudiug  in  a  N.N.E.  and  S.S.W.  direction,  from  C^|i* 
Wrath  and  Durness  to  Sleat,  the  southern  fmrtion  of  the  IfJt-  of 
Skje,  containing  an  area  of  100  miles  in  length  by  a  brradtlk  of 
from  15  to  3U  miles.  The  immense  dithcultifs  which  must  rvn 
attend  the  examination  of  so  wild  a  district,  iudcpeudent  of  tU 
magnitude,  are  fully  recoguixed  by  Profea^r  Xieol.  ami  we  must  rv. 
meml>er,  as  explanatory  of  the  possibility  of  effectually  examining  ii 
in  a  short  time,  that  he  had  before  gone  over  much  of  it  Miib  Sir  R. 
Murchison,  aud  that  he  had  had  before  him  the  results  of  the  Uboort 
of  MacCulloch,  Sedgwick,  Murchison^  and  others.  One  of  the  moit 
rrmarkable  features  in  this  |>aper  is  the  recognition  of  two  banda  of 
ffneiasy  the  one  below,  both  as  respects  its  position  and  the  dip  of  ill 
beds,  the  series  of  sedimentary  rocks  described,  and  the  other  appa- 
rently above  them,  as  shown  by  the  dip  of  the  strau.  In  the  Loch 
Broom,  southern  section,  the  lower  gneiss  appears  underU  iug  th«  Bcii 
Sandstone,  and  the  series  is  lower  gneiss  m  vertical  beii»,  sandaioot 
in  very  gently  sloping  beds,  quartxite  resting  uncoufonnablT  at  a 
higher  dip  on  the  aan&tone,  a  bed  of  porphyry  or  serpen  I  ine/oii|M!r 
gneiss,  dipping  at  an  angle  of  j:i^,  or  nearly  parallel  to  tboae  oi  tlie 
qoartsite.  In  all  the  nther  sections  a  siliceous  limeatooe  oocora  br- 
twrcvti  the  quartxite  aud  the  uj)per  gnei^,  being  in  stratification 
oonfonnable  to  both.  The  maximum  thick ness  of  the  lied  Sanl* 
stone  with  its  conglomerates  b  considered  to  be  about  3000  feH, 
thinning  uif  to  the  eastward,  aud  that  of  the  quarttite,  with  its  ail*- 
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ceoQS  limestone,  about  500  feet.  The  upper  gneiss  is  represented  as 
sometimes  different  in  charaeter  from  the  lower»  occurring  in  thin  beds, 
often  curved  and  twiated,  and  when  near  the  porph/r}%  fine-grained, 
ftlmost  compact  and  composed  chiefly  of  quartz  with  a  little  felspar 
and  miaute  scales  of  mica.  This  g^neiss  indeed  is  supposed  to  be  a 
rock  metamorphosed  in  *fY»,  and  the  nietamorphic  action  is  pre- 
sumed to  have  extended  downwards  to  the  argillaceous  beds  of  the 
qaartzite  series.  In  touching  upon  the  subject  of  metamorphism, 
we  may  perhaps  assume  that  a  true  gneiss  in  which  crjstallization 
is  perfect,  and  where  the  difference  between  it  and  granite  is  little 
more  than  the  laminated  or  bedded  s-tnicture  which  it  exhibits,  must 
be  looked  upon,  if  metaniorpbic  at  all,  as  the  moi^t  perfect  form  of  a 
metamorphic  rock,  but  in  the  rock  here  described  there  is  httle  ap- 
proach to  that  type ;  the  great  difficulty,  however,  must  ever  he  to 
account  for  a  metamorphism  in  a  rock  quietly  resting  upon  others, 
in  which  the  evidence  of  such  process  is  at  least  very  feeble.  Every 
day,  however,  is  bringing  such  cases  before  us,  and,  though  the  diffi- 
culty cannot  he  considered  overcome,  we  must  receive  the  facts  with- 
ont  hesitation,  though  we  may  be  unable  to  account  for  them.  In 
the  limestone  some  obscure  fossils  have  been  discovered,  one  sup- 
posed to  he  a  Euomphalus,  and  another  a  Lithodendron ;  notwith- 
standing the  uncertainty  which  hangs  over  their  determination,  Pro- 
fessor ?Jicol  thinks  he  has  reason  to  consider  the  limestone  beds  con- 
taining them  and  the  qunrtzite,  to  belong  to  the  carboniferous  epoch, 
and  the  underlying  sandstones  to  the  Devonian.  In  this  con* 
elusion,  he  is  opposed  to  Sir  Roderick  Murchisou,  who  cojisiders  these 
rocks  Silurian;  nor  docs  Protesaor  Nicol  ev«de  the  ditficulty  cou- 
fiequent  on  the  position  of  the  gneiss  in  the  central  region  of  Ross  and 
'Sutherland,  which  passes  under  the  Old  Red  Sandstone  of  Ross-shire 
and  Caithness,  but  states  his  conviction  that  there  are  several  depo- 
sits of  Red  Sandstone  and  conglomerates  of  different  ages ;  and, 
ftirther,  that  he  does  not  consider  that  any  ])roof  has  as  yet  been 
given  of  the  identity  of  the  underlying  gneiss  of  the  east  coast  with 
the  overlying  gneiss  of  the  west,  but  rather  perhaps  that  the  lower 
gneiss  of  the  west  may  be  the  representative  of  the  eastern  gneiss, 
having  been  pushed  up  amongst  deposits  of  different  ages.  Though 
no  one  can  doubt  the  accuracy  of  Professor  NicoPs  lieldwork,  and 
though,  I  may  add,  there  is  no  impossibility  in  his  deduction  from  it, 
even  his  own  words  justify  me  in  saying  that  the  subject  still  requires 
further  examination*  The  references  to  glacial  action,  as  exhibited 
in  local  accmnulations  of  drill,  in  highly  polished  surfaces  of  rock, 
and  in  detached  *' perched  blocks/*  are  interesting  as  extending  our 
knowledge  of  such  facts,  but  are  hardly  sufficient  to  prove  any  con- 
siderable elevation  of  the  Highlands  above  their  present  level,  followed 
by  a  subsidence  and  then  by  a  biler  partial  elevation*  I  cannot  but 
think  that  more  caution  is  necessary  in  dealing  with  such  great 
phenomena. 

The  great  work  of  Gnido  and  Fridoltn  Sandberger,  on  tlie  Rhenish 
Provinces  of  Nassau,  has  now  been  brought  to  a  close  by  the  publi- 
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cation  of  the  last  part,  which,  whikt  it  completes  the  natonl-liiiioiy 
portion  of  the  work,  contains  also  the  Geological  relationa  of  tbt 
strata  examined  aiiti  descrihed.  Without  going  into  a  minute  detail 
of  the  foa&ils  described  in  this  Second  Part,  it  may  be  stated  thai  ta 
the  Echinodermata  Messrs.  Sandberger  have  added  1  species  to  the 
Asteriadffi,  to  the  Echinidee  2  spedes  of  the  still  hving  genua  Cid^ma^ 
to  the  Crii)oidea,  of  the  characteristic  features  of  whose  organixaCioii 
a  Tery  clear  and  detailed  description  is  given,  2  genera,  Mfrtdl^ 
crinus  and  Sti/focrinutf  and  (j  spwries,  the  second  however  in  the  grnui 
Stylocrinus  being  founded  on  a  species  separated  from  the  genus  P/-^- 
tycrinus,  the  species  here  descrilH-d  being  a  Platifcrinus  nf  <  * 

1  have  singled  out  this  class  as  one  perhaps  of  the  higlio' 

and  90  lar^  an  addition  of  species  in  so  limited  a  apice  ■**^'*** 
another  example  of  the  extraordinary^  increase  in  our  knowledgs  cf 
the  fauna  of  remote  epcnrhs,  winch  every  day  is  now  affording  »• 
In  the  five  sections  into  which  the  authors  divide  the  Rheuiah 
Formations  of  Nassau, — namely  (beginning  from  below),  l.Spirifcr- 
sandstone,  2,  Orthoccratile-scblst,  3.  Stringocephalus-limestone,  4. 
Cypridina-slale,  Ik  Posidanoniya-schist, — liis  tables  contain,  of  Ftahfl^ 

2  species,  1  belonging  to  each  of  the  two  more  ancient  aecticiiii; 
Cnutacea  '2G,  of  which  2  are  common  to  the  two  older  sectiona,  2  tv 
thi*  second  and  fourth,  and  1  to  the  first,  second,  and  fourth  ;  Aonii* 
losa  8,  of  which,  one  only  belongs  to  the  second^  and  the  other  sctcd 
to  the  third  section  ;  of  Mollusca  in  the  order  CepAalapAoda,  151,  of 
which  1  siiecies  of  Goniatite.  Gonintiten  rttrorims,  is  comniou  to  sectiooi 
three  and  four :  I  species  of  Orthoceratites,  OrthoceraM  trianffulmrt, 
is  common  to  one  and  two  ;  Orthocrra*  planUrptatum,  to  one,  two, 
and  four  ;  2  species,  Orthoceraa  iineare,  (J.  arcuatrttum^  to  tlirrr  and 
four ;  and  I ,  O.  repttlare  to  two  and  four.  Of  the  GasterojMxla,  8t>, 
of  which  no  single  species  is  repr^Moled  is  common  to  two  diri* 
fions  of  the  »hale^,  and  about  80  per  ocnt.  of  the  whole  belong  to 
the  tliird  section.  Of  the  Pteropoda  ]2,  of  the  PelekjriiOib 
73,  of  which  3  are  common  to  the  first  and  aecond  sectionn,  tbt 
order  prejK>nderating  as  to  number  in  the  first  section.  Of  tht 
Brachiopoda  Ti?,  of  which  3  species  are  common  to  the  firsi  nd 
third  sections.  Of  Bryo2oa  7,  being  all  in  the  third  Kction.  Of 
the  Echinodermata  !7i  no  species  being  common  to  two  sectioaa* 
Of  Polypi  18,  of  which  1  species  it  common  to  the  first  and  second* 
and   I  to  the  second  and  third.     In  IMants,  3  species  bt^longiDg  to 

3  different  penem  of  TascuUr  plants  were  found  in  tlie  6rst  stctWI^ 
and  2  8f»ecies  also  of  different  genera  in  the  second  section,  not  cfiB 
A  nogle  genus  of  the  six  enumerated  being  common  to  two  sectioot. 
Of  fiscular  |ilanta>  the  Acotyledones  are  represented  hy  a 
iMdes  of  S  distinct  genera,  and  the  Dicotvledones  by  a  single 
of  3  distinct  genera,  all  occurring  in  llie  fifth  section.  I  h«Te 
dwelt  on  this  [lortion  of  the  statistics  of  tlie  works  of  Siindbctgfit 
becauae,  whilit  it  exhibits  rtry  strongly  the  individuality  of  caob 
of  tht  fire  •eetiona,  it  also  atfords  some  examples  of  the  paaaiM 
of  a  spedes  from  a  low  tone  to  one  higher  in  the  series,  tfaou^ 
apparrntly  Inst  in  tlic  inlerfcni^g  noe.    £xainples  of  tliis  kind 
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arc  eveiry  day  increasing  and  call  for  the  most  carefu!  investigation ; 
for,  though  it  is  easy  to  adopt  the  notion  of  species  liTing  over,  as  it 
were,  some  catastroplie  which  had  destroyed  others,  it  ia  not  bo  easy 
to  explain  why  such  species  should  have  disappeared  and  then  reap- 
peared, the  strata  not  even  Admitting  the  explanation  in  this  case  by 
a  recurrence  of  the  same  physical  conditions.  Investigation  proves 
the  fact,  and  I  imagine,  as  no  one  wll  probably  advance  the  theory 
of  a  second  creation  of  the  same  species,  that  the  appearance  of  the 
same  species  in  two  formations  geologically  separated  in  time  must  be 
taJveu  as  a  strong  argument  fur  believing  that,  though  locally  de- 
stroyed, the  species  had  still  continued  to  exist  in  other  regions,  the 
harmony  of  w-uicli  had  not  been  similarly  disturbed,  and  hence  that 
the  unity  of  the  creation  has  never  been  entirely  broken  up.  The 
icnportance  of  the  fossil  evidence  may  be  understood  from  the  sum- 
mary of  the  speeies  described  given  by  the  author  ;  thiis,  combining 
the  Spirifer-sandstone  and  the  Orthoceratite-schist  into  one  group 
—the  lower,  the  Stniigocephalus-limestone  and  Cypridioa-schist 
into  another — the  middle  group,  and  taking  the  Posidonomya- 
schist  as  the  upper  group,  107  species  occur  in  the  lower  group, 
225  in  the  middle  group,  and  24  in  the  upper,  in  addition  to  8 
species  which  are  common  to  the  lower  and  middle  groups.  Ia 
I  addition  to  the  very  able  discussion  of  the  fossil  evidence,  there  are 
'  many  very  interesting  pariieulars  in  the  work  :  such,  for  example,  as 
the  careful  discriminatioii  of  the  physical  conditions  of  the  depodts 
from  the  general  relations  of  the  fossils  and  their  natural  habitats, 
and  the  chemical  comparison  of  metamorphosed  with  unmetanior- 
phoseil  nodes,  a  species  of  comparison  I  have  indeed  at  a  former 
period  suggested,  in  reference  to  the  general  question  of  metamor- 
phism,  but  which  is  here  made  subservient  to  the  recognition  of  the 
former  metamorphosed  strata  in  the  present  unmetamorphosed.  As 
regards  the  geological  comparison  of  the  Nassau  deposits  with  those  of 
other  countries,  I  cannot  deny  myself  the  pleasure  of  preserving  the 
observations  of  Mr.  D.  Sharpe,     lie  observes  t — 

The  completion  of  the  work  of  the  two  distinguished  brothers.  Dr. 
Guido  and  Dr.  Fridolin  Sandberger,  on  the  Devonian  fossils  of 
Nassau*,  will  be  hailed  with  satisfaction  by  all  pnlieuntologista :  the 
accurate  descriptions  and  figures  which  it  gives  us  of  the  sjiecics  of 
organic  remains  of  Nassau,  with  distinct  reference  to  the  beds  in  which 
they  are  found,  will  prove  of  great  help  to  us  in  unravelling  the  still 
only  half-solved  ftroblem  of  the  order  of  geological  succession  of  the 
various  deposits  constituting  the  Devonian  system.  As  the  priuctpal 
portions  of  the  pal  a?  onto  logical  part  of  the  work  were  pubhshed  in 
past  years  and  have  already  received  due  mention  from  Mr.  Ilamil- 
ton^  I  shal!  confine  myself  to  an  examination  of  the  appendix  which 
contains  the  authors*  comparison  of  the  pahieozoic  formations  of  the 
Rhenish  Provinces  with  those  of  otiier  countries,  in  which  we  are 
I  naturally  most  interested,  more  especially  in  regard  to  their  remarks 
1      on  Devonshire,  and  on  the  analogous  formations  of  Belgium  and  the 

I  *  Die  Versteinerungen  dea  IlliciaiBcben  Schichtensyitems  in  Nassau. 

^^to.  Wieabaden,  1^50  to  18^6. 
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Dtmlonnais,  which  from  their  prox.imity  are  likelj  to  throw 
light  on  those  of  our  owtx  country. 

llie  formatiofis  of  Nassau  are  classed  aa  follows : — 

1-  Pomdonomya-shaleSt  characterised  by  Pa*ui&H(rmya  acutieosta 
and  coDtaining  abo  eleven  species  of  plant*,  some  of  which  arr  foutid 
in  the  coal*  measures,  of  the5C  Catmntte*  tran»Uioni$  tavi  Stigmana 
/coideg  deson'e  especial  mention.  The  authors  regard  tliia  beds* 
the  base  of  the  coal-measures  and  aa  superior  to  the  niountaiu^tn^ 
Btone ;  they  know  of  no  cquivolent  to  it  in  France  or  Hclgtuni*  hot 
consider  it  identical  with  the  shales  containing  Ptrndonomya  near 
Bamstftfde  in  North  Devon,  and  Launcestou  in  Coruwall ;  the  Po«* 
liomn  Becheri,  P,  tufjercufata^  and  P,  ia/rralis  of  Sowerhy  and 
Phillips  being  considered  varieties  of  Pondonom^a  amtica&ta, 
Sandh. ;  in  thig  last  view,  I  fully  euiucide,  as  I  b«licve  that  Om 
varieties  of  form  which  led  to  an  attempt  to  form  these  apeciea  tre 
due  to  distortion,  but  I  do  not  tliink  that  the  earliest  name,  P. 
BetKeri,  should  be  abandoned, 

2,  CyprtrJina-shate  characterized  by  an  abundance  of  the  Uttle 
Cyprifitmt  jt^rratostriata  :  thei*c  beds  also  contain  many  species  of 
(ioniatitft  and  OrtAocera*,  the  Clymenia  fubHauiUinat  and  remains  of 
Hjihcfi,  of  which  some  may  perhaps  belong  to  thegenui  Holtmtyekius  : 
ten  of  the  8[>ccies  of  this  formation  arc  Sso  found  in  the  Eit'rMime- 
slonc.  Its  supposed  equivalents  are  the  Clymenien-kalk  of  Thuringi»» 
Saxony,  &c. ;  the  Cucullte^-sandstone  of  Marwood,  North  Devon ; 
the  Prthcrwin-beds  of  Comwalt,  and  the  shales  coutaiuiug  Cypridimm 
above  the  limestone  of  Chimay  in  Belgium,  &c. 

:i*  Si rinyorephaiut'Hmf stone,  in  wliich  1 7 1  species  of  foasiU  hsf« 
been  found,  n(  which  certain  speciea  of  corals  and  StrinffocepkaimM 
Burtini  (under  the  new  name  of  S.  ktawi)  are  must  characterislie ; 
6  of  these  species  occur  in  the  mountain-limestone,  1  in  the  Oithi^ 
oeras-slate»  2  in  the  Spirifer-sBnd!«l(ine,  and  3  in  the  Silurian  system. 
The  gjieeies  common  to  this  formation  and  to  the  Eifeldimestones  of 
PafTrath,  Ben^Wrg,  and  the  Eifel,  and  to  iht.*  limestones  of  Ton|itt]r 
ud  Plymouth,  are  «o  numerous  as  to  eomieci  lh««e  deposits  tofetliv 
moit  satiafactorily :  the  authors  also  connect  with  it  the  limestKNie 
of  Chimav  in  Belgium,  which  containB  18  spceicsin  common  with  it« 
among  which  is  tiie  StrinyorepAaiuM ;  though  other  species  found  at 
Chimay  might  induce  us  to  place  that  limestone  somewhat  higher  in 
the  series, 

>|.  OriAocrras^aif*  of  Wiaaenbach,  &c.»a  blue  roo6ng>slate,  witli 
some  beds  of  dark  bituminous  limestone,  in  which  the  shells  areiisually 
m  iron  pyrites  and  sometimes  in  lead  ore  ;  it  abounds  in  spedra  of 
OriAoerrtu  and  Gamiatt/r/t,  of  the  former  of  which  senera  there  an 
two  Silurian  apedet.    This  l>ed  has  not  V»een  reoogniaed  out  of  (^. 

5.  Sj^irtfwT'tamidttcmt,  usually  a  fine  aandstone  or  sandy  sUte^  nkb 
xmt  tire  beds  of  day-idate,  indicjittng.  as  there  are  no  oongiooM- 
ottit  ft  deposit  in  a  deep  sea  far  frum  the  coast ;  U7  spedes  of  fnawli 
of  tmrnwfited,  of  which  Sp*n/er  wmeropitrug  and  5.  avHcntahu, 
ftppafteMrmiii/a/ii,  and  PtttwUttyom  pmAitmaticttm  are  considered 
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cbaracterisliic  ;  thin  layers  of  anthracite  and  numerous  impressions  of 
algsp  are  found  in  some  localities.  Seven  species  of  this  saudstooe 
are  also  found  in  the  Siluriaii  system.  The  atithors  consider  the 
following  depohjits  to  be  etjuivaleut  to  the  Spirifer-saiidstone  of  the 
Rhine  : — the  sandstone  of  Mcndsfoot  lying  below  the  Torquay-lime- 
stone and  containing  Pfeurodicii/on^  Spirlfer  macropterus^  (S:e.,  the 
sandstones  of  Convin  and  llouffalize  in  Belgium,  those  below  the 
limestones  of  the  Eifel,  and  of  Siegen  in  Westphalia.  This  is  pro- 
bably equivalent  to  M.  Dumont's  St/st^me  Coltttmfcien. 

The  greater  part  of  Nassau  is  covered  by  the  Spiri/er-sandgione ; 
the  more  modern  deposits  only  occur  in  two  districts,  in  both  of  which 
they  are  associated  with  various  crystalhne  rocks,  and  are  thrown 
about  in  such  confiiyion  that  nowhere  b  a  consecutive  sequence  of 
deposits  to  be  seen,  and  their  relatiTC  ages  are  derived  from  eoniparing 
them  with  similar  beds  in  less  disturbed  districts  of  the  Rhenish 
Provinces.  Owing  to  this  circumstance  it  is  inni)iossib!e  to  know  how 
many  beds  may  be  missing  in  Naasau  :  the  authors  mention  the 
following,  as  retjuired  to  complete  the  series  of  formations,  via.— 
1,  The  Mount  am- limeHone^  which  tliey  suppose  to  be  wanting  beiow 
the  Po^idonomya-siate ;  the  FerqueS'lune/^tone,  with  Spinjer  cafca- 
ruiuSf  &c.  placed  below  the  mountain4im€9tone  and  above  the 
Cypridina-^late ;  the  Caheola-sfatea  below  the  Eifef-limestone. 
With  these  exceptions,  the  authors  appear  to  think  that  the  Nassau 
series  contains  equivalents  of  all  the  deposits  found  elsewhere 
between  the  coal-measures  and  the  Silurian  system. 

Upon  these  conclusions  1  must  remark  that  1  do  not  concur  with 
the  authors  in  placing  their  Po9idonotmjn-»hftUs  m  the  coal-measures* 
and  above  the  mountain-limestone.  If  we  only  knew  this  bed  as 
occurring  below  the  culm-mcastires  in  Devonshire  and  Cornwall,  we 
might  hesitate  m  differing  from  two  excellent  pakeontologists  who 
had  devoted  so  much  labour  to  this  subject  x  but  the  jjosition  of  the 
Potid<momya-9hale  admits  of  no  doubt  in  the  county  of  Northumber- 
Und,  where  it  is  to  be  seen  on  the  coast  near  Budlc,  below  the  lowest 
part  of  the  mountain-limestone,  crowded  with  the  same  species  of  Pg«- 
donomya  as  are  found  in  Devon,  Comwalh  and  Nassau.  The  true  place 
of  this  bed  is  there  seen  to  be  at  the  base  of  the  Carboniferous  series. 
I  cannot  either  agree  with  these  authors  ui  considering  the  Marwood 
and  Pet herwin  beds  as  equivalents  of  tlie  Cypndina-states.  At  p.  5 1 6 
they  quote  Cypridina  serrato-^triatat  as  found  at  S,  Petherwin, 
without  stating  their  authority,  which,  as  I  believe  they  never  visited 
Cornwall,  has  possibly  been  derived  from  some  mislabelled  specimen. 
1  caimot  learn  that  any  one  has  ever  found  that  little  Crustacean  at 
Petherwin,  or  in  the  corresponding  beds  of  the  Pilton  group  in  North 
Devon ;  but  Mr.  Godwin-Ausien  informs  me  that  he  saw  it,  in  com- 
pany with  Mr.  F.  Ua':mer,  in  beds  vrhich  he  considers  higher  in  the 
series* 

On  the  other  hand,  nothing  is  better  established  than  the  identity 
of  the  Petherwin  beds  with  those  of  Ferques  in  the  Boulonnaia,  which 
arc  overlaid,  as  has  been  shown  by  Mr,  Godwin-Austen*,  by  yellow 
*  Joura.  Geul.  Sec.  vol.  ix.  p.  239. 
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sandstones  containiug  the  same  species  of  Cucullaa  as  that  fomiti 
at  Marwood, 

The  other  ideEtifieations  of  the  authors  of  the  Slrinffocrpkalms- 
limeitone  with  the  Eifel-limestonc  and  the  limestones  of  Plymouth 
and  Torquay,  and  of  their  Spiri/er-sandstane  with  the  sandstotie  of 
Mcadfoot,  Torbay,  are  without  doubt  correct.  But  I  can  tuutU^r 
class  the  hoiestone  of  Chimay  with  that  of  the  Eifel  without  farther 
evidence :  and  I  incline  to  believe  that  we  shall  ultimately  ^ud  the 
Devonian  series  to  include  many  more  beds  than  are  contemplated  in 
the  table  given  in  this  work,  and  that  we  shall  only  appreciate  the 
difficulty  of  placing  these  various  beds  in  a  etmsistent  order  when  we 
have  convinced  ourselves  that  no  dii^trict  yet  examined  in  Europe 
contains  all  the  beds  of  the  series.  The  enormous  development  of 
the  Devonian  series  in  the  State  of  New  York  confirms  the  propnetj 
of  this  conclusion,  which  indeed  is  only  a  reasonable  deduction  from 
natural  facts  ;  as  no  one  deposit  could  be  assumed  to  have  extended 
over  the  whole  surface  of  the  earth, 

1  cannot  take  leave  of  this  valuable  work  without  expressiiig  mjr 
dissent  to  the  creation  of  new  specific  names  for  species  long  since 
described  by  others.  From  a  passage  in  the  Introduction,  the  aatbon 
sccra  to  consider  that  they  mny  change  any  name  which  does  not 
express  any  of  the  characteristic  points  of  the  species.  It  is  a  duty 
to  protest  flgnin»t  »uch  a  doctrine,  which^  if  generally  carried  out, 
would  throw  Natural  History  back  into  a  hopeless  chaos.  The  rril 
is  aggravated  in  the  present  instance  by  the  almost  entire  omiaaioii  of 
synonyms  in  the  index  of  species  :  so  that  a  student  can  only  aaoer- 
tain  whether  a  species  long  since  named  is  described  in  the  work  by 
looking  through  the  several  lists  of  synoo^nras  of  the  species  detcribed 
in  the  text. 

In  respect  to  the  last  remark  of  Mr.  Sharpe»  I  have  thought  it 
right  to  preserve  it  as  expressing  his  opinion  on  a  point  of  gr^at  ixO' 
portance.  Without  doubt  the  wanton  change  of  a  name  long  ainet 
proposed  is  in  every  respect  wrong ;  but  at  the  same  time  the  pre- 
senation  of  names  which  convey  a  wrong  idea,  and  force  rrrty 
stndi-nt  of  nature  to  go  through  the  process  of  dUabnsing  his  mind 
of  that  idea  before  he  can  reason  on  the  facts  before  him,  may  assuredly 
he  carried  Um  far.  Ttie  remarks  of  the  Sandbergers  especially  apply 
to  this  chuiB  of  names,  as  llicy  obserre  that  no  one  will  prolMiLiy 
dispute  the  propriety  of  adhering  to  the  maxim  of  Linntvus.  that 
thoae  names  which  indicate  the  essential  characteristics  in  the  habitat 
of  the  animal  are  the  best  when  we  are  naming  species  previously 
uukiiown  ;  but  they  have  gone  further,  by  here  and  there  apply- 
ing this  excellent  maxim  to  species  which  have  before  rfctifvd 
expressive  of  no  real  ( I  may  even  aay  too  oflen  a  wrong) 
such  as  primtfrus^  primttrtlinUt^  inccrtus,  dubiu9^  amrrp*, 
jptus,  neffttctUM^  affinis^  atmilin,  &r.  »  adding,  however,  that  in 
wherr  their  materiab  were  insuffincnt  for  the  fnuudntinn  of  s 
iMUne  on  sound  principles,  they  have  \vfi  the  old  name  inidisturb«d« 
Let  me  add  also  tliat  Messrs.  Sandberger  liave  carefully  prrserved 
fo  tlic  first  disooverers  of  species  the  honour  due  to  them  by  stiU 
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attAcbing  tbeir  nfltnes  to  tliem  wlieii  tlie  generic  names  only  bave 
been  changed,  as  tor  example  Siif/ocnmis  scaber  (Goldftiss)  replaces 
lafycrinus  scaber  (Goldfuss), — Uetzia  ferita  (Von  Buch)^  Tere- 
ratula  ferita  (Von  Bueii), — Rttzia  iejiida  (Goldfiiss),  Terehratula 
pida  (Goldtiigs),  &^c,  ;  and,  on  the  wliole,  I  thiiik  the  only  blame 
be  laid  to  the  charge  of  these  inoyt  able  met*  is  that  they  have 
pared  the  reader  the  trouble  of  reading  the  syoonyms  in  the 
ptious  of  species  by  enabling  him  to  use  the  index  alone. 
The  next  paper  I  purpose  bringing  under  your  notice,  is  that  of 
r.  Wright,  on  the  PalBeontology  and  Stratigraphical  relation  of  the 
(Is  hitherto  called  Sands  of  the  Iiiferior  Oolite;  the  object  of  the 
tithor  being  to  demonstrate  that  these  eands  ought*  from  their  fossil 
lations,  to  be  attached  to  the  lias,  and  not  to  the  oolitic  series  of 
posits.      Lithologicttlly,  the  sandstones  are   represented   as  very 
lie,    hrowD   and  yellow,   calcareous   sands,    often   micaceous,  and 
ntaining  within  the  lower  part  coueretionarj'  masses  of  coarse  sand- 
one  ;  and  in  the  upper,  layers  of  siliceo-calcareous  sandstone,  whilst 
e  lowest  beds  of  oil  become  blue  and  marly,  and  pass  insensibly 
to  the  clay  of  the  upper  lias. 

Aa  the  sands  themselves  are  not  fosslliferous»  though  the  nodules 
metinies  lying  near  their  base  often  contaiu  organic  remains,  Dr. 
r^rigbt  has  made  "  a  bed  of  coarse  brown  marly  limestone,  full 
f  small,  dark,  ferniginous  grains  of  hydrate  of  iron,  iinpartiug 
an  iron-shot  aspect  to  this  rock"  the  testine;  stratum  for  deter- 
mining the  true  po^sition  of  the  supposed  oolitic  sands.  This  lied, 
rich  in  Ammonites,  Nautili,  and  Belemnites,  and  hciicc  called  the 
**  Ammonite  and  Belemnite  Bed"  by  the  Rev.  Mr.  Brodie,  and 
the  **  Cephalopoda  Bed  "  by  Dr.  Wright,  is  compared  by  the  latter 
ith  the  hard  stone-marl  of  Germany  described  by  Dr.  Oppel  of 
tuttgart,  with  the  sandstone  and  supraliasic  grit  of  the  Moselle  de- 
W:nbed  by  M.  Tor(|uem,  and  with  the  beds  described  as  upper  lias 
by  many  other  foreign  and  British  geologists ;  inferring  that,  if 
this  ideutity  be  admitted,  and  the  Cephalopoda-bed  be  considered 
upper  lias*  the  sands  Ix'low  it  must  necessarily  be  separated  from 
the  oolitic,  and  clashed  wit!i  (he  liasic  strata, 

This  question  manifestly  depends,  tirstj  on  the  accurate  deter- 
mination of  the  organic  remains  on  which  it  ia  made  to  rest.  Or, 
Wright  seems  to  haie  been  caretnl  in  his  investigations,  and  to 
hacve  adopted  every  precaution  to  guard  against  mistakes ;  and  se- 
condly, on  the  correct  detenniimliun  of  the  position  of  the  foreign 
beds  with  which  Dr.  Wright  places  his  Cephalopoda  Ijcd  m  com- 
parison. In  his  table,  showing  the  stratigraphical  distribution  of 
the  fossils  enumerated  in  his  several  lists,  occurs  J mnwmies  Jurensi^ 
which  is  the  cephalopod  adopted  by  Oppel  as  characteristic  of 
the  upper  zone  of  his  ii])j!cr  liaj* ;  Dr.  Oppel,  however,  points  out 
the  great  difference  in  opiniuu  of  many  precethng  writers,  as  to  the 
true  position  of  this  zone;  many  having  carried  it  up  to  the  lower 
bouudarj^  of  the  oolites,  or  even  to  the  zone  characterized  by 
e  Posiifonotnifa  Bronnir  stating,  howexer,  that  his  own  opinion 
lira  with   that   of   Dr.    Wright,     When   it   is   state<l   that  of 
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the  eighteen  species  of  rephalopodoiia  molhiscs^  seventeen  ooctir  in 
the  French  bed  to  which  the  comparison  is  extended,  ten  in  the 
HeJgian,  and  thirteen  in  the  German,  there  can  be  httle  doubt  of 
tbf  identity  of  the  several  beds  ;  and  as  regards  the  position  of  those 
bed8»  I  nm?  obsene,  that,  whiUt  eight  species  descend  to  the  upper 
lias  clay,  or  to  a  bed  below  the  disputed  8ands,  not  one  species  naw 
to  the  inferior  ooUte,  as  recognized  by  Wright  and  Oppel  either  itt 
England  or  on  the  Continent,  though  the  aaid  inferior  «>olite  con- 
tains no  less  than  fourteen  species  of  Cephalo|KKiji  in  England, 
twelve  of  which  are  also  found  in  the  oorreapon^e  lied  in  France, 
though  nearly  absent  fr<»ni  the  beds  of  Belgium  and  Germany-  If 
thus  the  upiier  Cephalupoda-bed  be  attached  to  the  oolites,  the 
dema.fCAtion-linc  must  be  carried  down  so  far  as  to  include  even  tbe 
tipper  lias  clay  in  the  bed  below  the  doubtful  sands.  Judging 
then,  fnim  the  present  evidence,  I  cannot  but  think  there  is  maeli 
reason  for  Bttachtug  this  section  of  the  strata  in  question  to  ll»- 
liasic  series. 

Having  referred  to  the  anthority  of  Dr.  Albert  Oppel  in  my 
remarks  on  the  paper  of  Dr.  Wright,  I  will  now  briefly  notice  tbe 
importunt  work  of  that  author  on  the  Jura-Fonnation.  Geo- 
has  now  arrived  at  a  point  where  the  "correlation  of  the 
minuter  divisions  of  the  deposits  of  different  coimtries  necessarily 
becomes  the  ohjeet  of  geologists."  On  the  surface  of  the  earth,  as 
it  now  is,  we  know  that  the  deposit  we  see  forming  at  one  place  cut 
mfford  08  no  positive  information  as  to  that  which  simultaneously  may 
be  forming  at  another  and  distant  place :  each  requires  to  be  stu- 
died by  itself;  and,  were  it  not  that  we  know  as  a  fact  the  contem^ 
pomneity  of  their  formation,  we  should  ot\en  find  great  difficulty 
ni  provmg  it.  The  same  comparison  must  hv  made  between  the 
■e|iarate  deposits  of  former  epochs,  though  the  difficulty  is  ao  modi 
the  greater,  as  the  positive  knowledge  which  we  |K>sseBS  as  to  tlie 
time  of  deposition  of  recent  strata  is  here  totally  wanting,  and  is 
the  thing  to  be  proved.  The  term  *  correlation*'  and  the  process  it 
have  both  been  rendered  familiar  to  us  by  the  continued 
of  Mr.  PrestwM'h  on  the  Tertiaries,  and  others  have  fol* 
lowed  in  the  same  line  of  inquiry,  such  as  Murchi^on  and  Uar- 
fsnde  on  the  Silurian?,  the  SandWrgers  on  the  Devonians,  and 
Dr.  Oppel  on  the  Jura  Formation.  In  this  work  he  divides  this 
great  and  peculiarly  interesting  formation  into  three  great  divisions : 
—  I.  the  lower  jura,  or  has;  2.  the  middle  jura;  »i.  the  upper 
[iiira.  Ue  then  proceeds  to  the  cousidt*ration  of  the  lower  jura  or 
[liaSi  and  subdiTidcs  it  abo  into  three  sections,  tuiniely, — 

France. 
Sinemurien. 


I 


1.  Unterer  Lias. 

2.  Mittlertr  Lias. 

3.  Oberer  Lias. 


I<owcr  Lias. 

Claris tam%  or  Middle 

Upper  Lias. 


Toarcien. 

iia. 

^^^  Middle  Jura  is  also  divided  into  three  stages  or 
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Germany. 

1.  Unter-Oolith, 

2.  Bath-Gmppe. 

3*   Kelloway-Gruppe. 


France. 
Bajocieu. 
Bathuuiuti. 
CftlloviciK 


Ervgland. 

Inferior  Oolite. 
Bath  Oolite. 
Kelloway  Hock. 


As  the  third  part  of  the  work  has  not  yet  been  published,  the 
subdivision  of  the  Oberer  Jura  cannot  be  at  present  stated.  This  three- 
fold divtsioQ  is  ingenious  and  practically  useful,  though,  of  course, 
the  result  of  sueb  arrangemeiita  niuist  always  he  a  tentieucy  to  force 
the  natural  grouping  into  a  conformity  with  the  artilieiaL  In  the 
preface  Dr.  Uppel  pays  a  just  tribute  of  respect  to  the  memory  of 
\Villiam  Sniitb,  who,  be  observes,  first  laid  the  foundation,  in  the 
veara  1815-16,  for  a  correct  classilication  of  the  Jura  Formatiou,  by 
iia  work  entitled,  *  Strata  Identified  by  Organized  Fossils/  wbich 
being  followed  by  the  Outlinea  of  Conybeare  and  Phillips,  at  a  time 
when  little  had  been  done  in  thia  way  in  France  and  Germany, 
spread  the  English  names  over  the  Contiueiitj  \vb<-re  they  were 
freely  adopted,  still  preserving  their  identity  iii  Germany ;  whilst 
in  France  they  bave  been  formed  into  French  names  more  consistent 
with  the  genius  of  the  French  language. 

In  proceeding  to  the  further  subdivision  of  the  several  sections 
of  the  lias,  Dr.  Oppcl  carries  out  the  views  of  Voii  Buch»  and 
founds  his  subsections  on  the  predominance  of  individual  fossils 
which  appear  to  characterize  each  subsection.  In  the  lower  lias, 
therefore,  he  distinguishes  no  less  than  eight  such  subsections,  the 
lowest  being  the  celebrated  Bone-bed,  by  whicli  it  may  be  said  the 
Jura  Formation  and  the  Triasic  appear  to  be  connected,  if,  indeed, 
as  many  beHeve,  the  bone-bed  should  not  rather  be  entirely  allotted 
to  the  Triasic,  The  other  seven  subsections  are  thus  named  from 
below  upwards : — 


1.  Bed,  bank,  or   zone   of  Am- 

monites planorbis. 

2.  Bed    of   Ammonites     angu- 

latus. 

3.  Bed  of     Bucklaudi. 


4.  Bed  of  Pentacrinus  tuber- 

culatus. 
l> ,  Bed  of  Ammonites  obtusus. 
fi.  Bed  of   - — '    oxynotus, 
7.  Bed  of   raricostatiis. 


Now,  if  we  observe  that  the  bone-bed  is  separated  from  the  bed 
or  swne  of  Peniaerinus  tuhereulaim,  which  is  the  rich  depositary 
of  Ichthyosauri  and  Plesiosauri  by  three  other  beds,  and  recollect 
that  t!ie  bone-bed  has  its  own  charaeteriatic  assemblage  of  Saurians 
and  other  animals,  totally  distuict  from  those  of  the  Pentacrinua- 
bed,  and  of  which  some  species  are  common  to  the  Musehelkalk, — 
it  seems  more  reasonable  to  connect  it  with  the  trias  than  with  the 
has.  On  this  question  Oppel  thus  observes: — **Tlie  remains  of 
Vertebrattt  in  the  bone-betls  harmonize  with  those  of  the  trias,  and 
this  not  alone  in  respect  to  genera,  but  also  as  rcj;ards  species, 
several  of  which  have  been  found  by  Plieninger  in  the  bone-bed 
of  the  Muschelkalk  of  Wurtemberg  ;  namely,  Gyrolepis  Atbertt, 
G.  tefiutstrafus^  Saurichf/ajs  acuminatuSy  Sphtt^rodtix  minimus.  At 
the  aame  time  some  species  of  Vertebrata  occur  in  the  lias  bone*  bed 
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which  do  not  appear  in  the  lower  or  triasic  strata,  «iich  as  the 
of  //y6w/w*,  wiiich  occur  in  the  mitliile  region  of  the  lower  lias  of 
Lyme  Regis,  whilst  in  foreign  localities  some  of  the  remains  of  Satl- 
riaiiH  occur  in  the  same  hand-spiTiriR'na  with  Ammonites  plttwoMa^  M 
that  there  i%  a  certain  halance  of  authority  on  the  suhject  as  rrgaitls 
the  Vertebrata  ;  but  in  res]»ect  to  the  Mollusca,  Dr.  Oppelobftenea, 
that  they  harmonize  best,  as  shown  by  J^'her  von  dcr  Linth»  with 
the  upper  St.  Caspian  l>etls,  «iul  he  thus  concludes  ;^ — If  it  caniiot 
be  decided  with  certainty  that  the  bones  of  VertebratJi  found  ui  the 
bone-bed  were  originally  buried  in  a  deposit  of  the  Keu^»er»  it 
must  at  least  be  admitted  that  the  animals  themselves  had  hfrd 
at  that  jjeriod  ;**  and  I  may  add,  only  specializing  the  further  re- 
marks of  Oppel,  that  it  woul<l  seem  impossible  to  nccoimt  for  the 
ocmrrence  of  sucli  satiriau  and  other  remains  in  the  bonc-b^ds  ixi 
England  and  Ireland  by  supposing  them  to  have  been  reniorrd 
from  a  previously  existing  triasic  formation,  and  theti  de}M)>»tcd  in 
a  liasic  formation,  as  no  trace  of  the  Mu^oltelkalk  bone-bed  has 
been  hitherto  found  in  England  and  Irelaud,  uidesa  the  bo(ne4)cd 
itself  be  the  ecjuivaleut  of  the  Muschelkalk,  as  I  ventured  to  saggMt 
some  years  ago,  in  my  Report  on  Londonderry, 

Der  Mittlere  Lias,  Liasien,  or  Middle  Lins,  as  renresentatives  of 
which  in  England  Dr,  Oppel  addui'os  Upper  Lias  Marls  of  De  la 
Beche,  the  iron-stone  and  marlstone  of  the  up]ier  portion  of  the 
Lower  Lias  shales  of  Phillips,  he  divides  into  five  xoncs,  elianicttf- 
ixed  as  the  zoue  or  bed  of  A,  spinntut,  that  of  A.  margaritatmi^ 
which  zone  he  subdivides  into  an  upper  and  a  lower,  that  of  A, 
Daptti,  Sow.,  a  fossil  which  Ojtpl  himself  observed  at  Charmouth, 
Dorsetshire  ;  that  of  A,  Ibrx  \  and  that  of  A»  Jametoni  i  to  which  il 
Is  suggested  by  Oppel  that  another,  A.  ttrmalMs^  might  be  added. 
DerlJbcre  Lia*,  Toarcien*  or  Upper  Lias,  as  representatives  of  which 
are  quoted  the  Alum-shale,  the  lower  portion  of  the  inferior  oolite 
of  De  la  Beche,  the  tlarley  sandstone  of  Couybeare  and  Phillips, 
the  Upper  Lias  of  Phdlips  and  of  Murchison,  Oppel  divides  into 
two  ffi^at  tones,  characterized  as  the  zone  or  bed  of  Awtmonitm 
Jurem^p  and  that  of  the  Potitionomya  lirouni.  It  b  not  my  iuteii' 
tion  to  follow  the  author  into  his  subdivision  of  the  Unter-ooliih, 
Bajocien,  or  Inferior  Oolite,  being  the  lower  of  the  three  sccrious  of 
Der  Mittlere  Jura,  which  is  effected  upon  the  same  principle,  namelr* 
that  of  adopting  some  fossil,  generally  an  Ammonite,  as  characteristie 
of  each  of  the  five  subsections  into  which  he  divides  it.  This  prin« 
eipte  impHes  that  the  actual  range  in  time  of  each  of  these  fo«stls 
has  been  accurately  detenniiuHl ;  but  snndy  snch  a  determination 
cannot  be  considered  final  or  satisfactory  until  the  range  in  spacv 
h«  also  been  determined ;  and  further,  even  supposing  the  crntrv 
of  the  vertical  sections  (representing  time)  through  which  each  of 
these  fossils  extends  in  different  countries  be  actuallv  on  the  same 
geological  level  with  each  other,  can  it  be  expected  that  the  lower 
and  upper  hmits  should  also  be  so.  in  all  countries?  I  say  this* 
oie  I  fear  that,  however  uatural  such  a  system  of  suMivision 
ap{>ear,  it  must  at  present  be  considered  only  artificial,  and 
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efficiimt  only  for  those  countries  in  which  the  houndariea  of 
the  spaces  occupied  by  the  characteristic  fosails  of  the  supposed 
adjaceat  zones  prove  to  be  coincident. 

Dr.  Oppcl  appears  to  have  examined  and  compared  the  fossils 

ith  very  great  care,  and  has  pointed  out  those  which  pass  beyond 

le  limits  of  any  one  zone  into  the  region  of  another,  so  thnt  he  has 

done  his  best  to  enable  every  geologist  to  diiscusis  the  Hiibject  for 

himself,  and  form  his  owe  conclusions  from  the  duta  set  before  him. 

As   the  French   names   of  D'Urbigny  used    by  Opjiel   are    not, 

perhaps,  quite  familiar  to  every  out,  I  will  give  their  explanation 

below,  from  above  downwards  : — 

Portlandien, — Portland  Eock. 

»Kinimeridgien, — Kirameridge  Clay. 
Corallien, — Coral  Rag. 
Oxfordien, — ^Oxibrd  Clay. 
Callovien, — Kelloway  liock, 
Bathotiieu, — Bath  Oolite. 

Bajocien, — Lower  Oolite,  from  Bajocea  or  Bayeux  in  Calvados. 
Toarcieu, — Upper  Lias,  from  Toarsium,  or  Thutiars. 
I^H     Liasien,^ — ^Micldle  Lias,  or  Marlstonc. 
^H    Stne'murien, — Lower  Lias,  from  Sincmurium,  or  Semur. 

In  respect  to  this  nomenclature,  I  may  observe,  that  in  common 
with  ever}'  other,  it  possesses  the  disadvantages  necessarily  attendant 
m  every  attempt  at  the  ckssification  of  stUl  imperfect  materials. 
light  of  the  names  arc  derived  from  local  deposits,  and  are,  therefore, 
j&eful  tks  indications  of  supposed  typical  localities ;  but  this  advantage 
las  the  counteracting  thsadvantage  of  leatling  observers  to  anticipate 
much  greater  identity  in  the  faunoe  of  different  localities  than  our 
iresent  knowledge  will  allow  us  to  expect ;  one  is  founded  on  the 
►rcdominance  of  a  special  order  of  fossils,  hut  here  again  the  geo- 
>giat  would   be    led   astray,   were    he    to   seek    for  or  expect   to 
td  a  similar  fauna  at  each  equivalent  epoch  in  the  formations  of 
'erery  portion  of  the   globe.     The  great  question   really  is,   what 
deposits  were  in  course  of  formation  in  France  or  Germany,  or  in 
any  other  portion  of  the  world,  at  the  mtmient  when  the  Oxford 
Clay  and  the  Kirameridge  Clay  were  being  deposited  iu  England,  or 
when  corals  were  abounding  on  its  shores?    Such  names,  therefore, 
should  be  considered  as  merely  significant  of  the  port,  as  it  were, 
from  wliich  the  gt^ologist  inteada  to  commence  his  voyage  of  dis- 
covery. 


I 
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Perhaps  no  epoch  iu  the  liistory  of  the  world  is  so  deserving  of 
.TBonsideratiini  and  reflection  as  that  in  which  the  Tertiary  strata  have 
been  deposited,  as  the  relics  of  species  imbedded  in  tbem,  which 
have  continued  to  exist  up  to  our  own  time,  must  at  least  dispel 
from  our  minds  the  idea  that  any  vast  destructive  *igeiicy  destined 
to  annihilate  one  creation  as  a  preparation  for  another  cotild  have 
operated  on  the  fauna  withhi  this  period.  The  vast  extension  of 
these  formations,  once  considered  merely  local  deposits,  is  also  a  fact 
deserving  of  attentioa,  though  in  itself  so  natural.    The  research 
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into  the  phsnouiena  of  this  class  of  deposits  has  for  some  ya 
popuUr  amongst  Ufl>  as  might  have  been  expected  when  we  c*onii<ier 
now  mych  ihe  correct  appreciation  of  everylliing  connected  with  the 
Tertiary  formations  has  hefu  promoted  by  the  labours  of  Sir  C.  LycU. 
During  the  presM^nt  session  we  have  had  a  paper  from  Mr*  Godwin- 
Austen  on  the  Newer  Terliarv  Deposits  of  the  iiussex  Cuaat,  iti  which 
the  author  follows  up  a  class  of  iiupiiry  he  had  before  eutefcd 
upon  in  respect  to  tin*  coasts  of  Corn  wall,  Devon,  tlie  ChAnod 
lihuids,  and  the  Cotentin^  namely  the  determination  of  a  series  of 
oscillations  in  the  level  of  the  land,  of  comparatively  recent  dale. 
As  preparatory  to  the  consideration  of  this  highly  interesting  qoM- 
tion,  Mr.  Austen  first  notices  the  condition  of  the  Knglish  tad 
French  coasts,  and  points  out  that  the  irregtitar  wear  comt^icat 
here,  as  everywhere,  on  the  uuefjual  resisting  power  of  the  rocki 
exposed  to  the  action  of  the  sea,  has  prmluce<l  the  vartous  bays  or 
indentations,  such  for  eitample  as  Weymouth  Bay  and  Yarmoitih 
Hay,  though  the  wear  was  prohably  accelerated  or  retarded  by 
eitluT  a  di'pn's^iun  or  an  clevatidu  of  the  coast,  tending  to  rcmoTe 
from  ihi'  action  of  the  sea  a  more  easily  dii«inte grated  fttratnm,  or  U> 
bring  up  H  less  detitructihlc  one.  Such  wear  ua  this  depends  upon 
the  impuUive  action  of  the  wavea,  and  whert*ver  it  can  be  trved 
inland,  proves  that  tlic  sea  must  at  one  time  have  had  acceaa  to  Uit 
inland  indentations,  just  as  it  now  has  to  the  coast-bay,  a  remarkftbk 
instance  of  which  I  have  pointed  out  in  Llie  north  of  Ireland,  where 
fuch  indentations  occur  in  a  chalk  escarpment  now  JUO  krt  aboTt 
the  level  of  tlie  sea,  the  inland  bays  thus  formed  having  been  filled 
up  with  the  mud  of  the  pUocene  epoch  before  the  period  of  that 
final  elevation  which  abstracted  them  faom  the  action  of  the  sea. 
The  same  is  the  case  in  respect  to  the  coast  described  by  Mr.  Austen ; 
the  sea  is  still  making  an  iuipresiion  upon  the  softer  {K>rtion  of  the 
rocks,  and  nothing  can  be  more  variable  in  destructibility  than  the 
chalk  ;  but  it  is  also  threateniitg  to  break  through  the  barriers  which 
keep  it  fronj  storming  the  bays  or  indentations  which  were  fonncid 
hy  the  fonner  aetiun  of  its  waves. 

If,  instead  of  prosf>ectively  regarduig  the  results  of  this  cuntiDuad 
action,  we  were  to  trace  it  backwards,  there  would  he  no  great  diffi- 
culty in  mentally  tracing  the  cUfis  as  they  receded  from  the  nnsoift 
timer  Uudon  both  aideB  until  they  met  and  barred  across  the  cnamici 
as  auppoied  by  Mr*  Austen,  without  even  the  interTendon  of  wy 
material  elevation  or  subsidence.  On  such  a  supposition,  the  actios 
of  the  waves  of  the  western  ocean  on  the  one  side^  and  of  those  of  Ufet 
northeni  on  I  he  other^  must  have  rapidly  adrauoed  the  work  of  dc^ 
struction,  until  tlie  formation  of  the  channel  by  the  final  m  f  the 

barrier,  when  the  action  would  still  continue,  but  be  \ahi  ,  tc- 

tion.  Taking  up  now  the  elements  u|H)u  which  Mr.  Auatcu  fouuJa  fali 
theory  of  cliange  of  level,^he  hrst  points  out  that  the  summit  Itfili 
of  the  hill.N  eiteuding  from  Dcvonshiri'  are  capped  by  a  drtntua»  tht 
upper  {HJttion  of  which  is  clmracterixeil  by  rounded  |N'hbleis  of  piK 
mary  rocks — white  tiuartx,  jwrphyry,  and  granite,  and  this  fact 
PiCTMiiily  implies  that  the  tidal  or  transporting  agency  of  tl 


I 


1 


ANNIVEBSA&Y  ADDRESS  OF  THE  PRKSIDKNT. 


xcm 


WM  then  exerciaetl  at  levels  corrcspondmg  to  the  position  of  the 
pebbles,  and  before  aiiy  portion  of  the  chalk  had  been  raised  suHi- 
cicntly  to  come  withiu  the  sphere  of  its  action,  as  no  flint  or  chalk 
pebbles  are  raised  with  ihiij  detritus.  Mr.  Aysten  further  assumes  that 
the^avel  was  deposited  l»efore  the  surface  had  been  intersected  b}'  its 
present  deep  combes  and  broad  valleys,  which  is  at  least  a  reasonable 
supposition  ;  as  *;oon  lumeveras  elevation  had  removed  the  crystalline 
rocks  front  the  action  of  the  sea,  and  brought  atiif  portion  of  the  chalk 
within  it,  the  gravel  would  assume  a  different  character,  arid  be  com- 
posed of  chalk  and  flint  pehblea,  cajjpino;  the  tertiary  deposits  which 
had  been  in  progress  of  formation,  and  fllliBg  up  some  of  the  indenta- 
tions which  had  been  previously  formed  in  the  softer  strata,  and  which 
had  become  the  mnuthtJ  of  land-valleys.  These  gravels  were  again 
cut  through  by  fluviatOe  action  on  further  elevation,  and  the  remaina 
of  elephant**  and  other  large  mammalia  brought  into  view  ;  afl:ording 
proofs,  not  only  of  the  existence  of  dry  land  upon  which  sneh  aniiualji 
mnst  have  livedo  but  aljso  of  a  vegetation  suitable  to  their  existence. 
Again,  the  beds  of  peat  with  timber  trees  which  are  seen  at  low  water 
opposite  the  openitigs  of  these  valleys  are  further  indications  of  dry 
land,  though,  as  Mr.  Austen  observes,  these  nre  not  proofs  of  recent 
change,  but  oimply  of  the  removal  of  some  harrier  which  had  before 
shut  out  the  sea  from  them. 

Up  to  this  point  it  will  be  observed  that  the  phnenomena  would 
Appear  to  be  explieahle  on  the  theory  of  one  continuous  and 
gradual  elevation,  hut  Mr.  Austen  addiiceA  other  facts  which  in- 
dicate both  elevations  and  depressions.  The  section  of  one  of  the 
docks  at  Portsmouth,  taken  from  a  paper  by  Colonel  James, 
shows,  for  e\ample,  stumps  of  trees  in  place  on  the  London  Clay» 
and  covered  with  a  bed  of  mud  and  vegetable  matter  2  feet  thick, 
this  again  being  covered  by  an  estuary  mud  with  shells,  4  feet 
thicky  then  by  a  bed  of  sand  and  shinfrle,  and  finally  by  the 
rand  of  the  present  estuary,  the  whole  indicatinfj;  a  considerable 
amount  of  subsidence,  following  an  elevation  which  had  brought 
the  London  Clay  to  the  snrtaee  and  lei't  it  there  for  a  time 
Bttfiiciently  long,  first,  to  huve  jirepnred  it  for  vegetable  growth, 
and  then  to  have  permitted  the  development  and  growth  of  large 
trees.  This  sectiou  is  the  more  remarkable,  as  three  artesian  borings 
have  been  made  hi  the  neigh bourhoodj  forming  a  triangle,  neither 
angle  of  which  can  be  more  than  1 J  mile  from  it,  without  discovering 
any  trace  of  a  land-surfiice-  At  the  one  made  at  Blockhouse  Fort, 
a  bed  of  oysters  was  found  under  a  shingle  deposit  more  than  (iO  feet 
thick,  so  that  the  surface  of  the  London  Clay  a[ipears  to  have  shelved 
off  from  the  position  of  the  dockii  outward,  the  snperhcial  deposits^ 
including  the  **sand  and  shingle,'*  having  been  naieh  thiimer  there 
than  at  any  of  the  artesian  borings,  so  that  npon  elevation  it  must 
have  been  a  bank*  whilst  its  surface  at  the  other  points  remained 
submerged. 

Paghain  Uarbour  affords  another  striking  example  of  oscillation  of 
the  surface,  as  a  silt-deposit  with  brmdsof  Carffittm  edttfe  and  Maclra 
9olida  overlies  an  old  terrestrial  surface  hearing  trees  which  are  routed 
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in  tlie  uppermost  of  a  series  of  beds  which  the  author 
have  been  part  of  a  marginal  sea-zone.  This  latter  eon«lMioil>  hffth 
ever,  appears  very'  doubtful,  as  it  it  by  no  means  probable  that  mebt 
growth  of  trees  as  is  visible  in  this,  the  Portsmouth,  and  maiij  othrr 
caaea  eouM  have  belonged  to  a  sea^ione  or  margin ;  on  th«  cao- 
trary,  it  is  far  more  probable  that  these  locali(ie«k  were  then  aheltetvd 
epots,  secured  from  the  sea-blast  by  an  advanced  line  of  coast. 

It  is  unneceasary  that  I  should  follow  Mr.  Austen  as  he  endeaTtnoi 
to  trace  out  the  seTeral  oscillatioDfl  of  the  surface,  by  which  prrhapt 
a  depresaioQ  was  produced  here,  and  an  elevation  thcrC)  tending  •! 
one  point  to  change  a  terrestrial  surface  into  a  marine  bottom,  anJ 
at  another  to  place  a  marine  bottom  in  the  conditions  of  a  terrestriil 
fvrface ;  and  «till  further  to  distinguish  from  the  effects  of  audi 
changes  the  alterations  produced  either  simultaneously,  or  before  or 
ailer  the  last  undulation,  by  the  action  of  the  waves  ;  but  I  shall  bririJt 
notice  some  of  the  elements  of  the  inquiry.  I  have  before  |ioiiit«4 
out  the  distinction  between  the  gravel  of  crystalline  rocks  and  that 
of  the  chalk  with  its  imbedded  flintj  ;  in  some  cases  the  pebhl«i  «f 
the  former  occur  in  the  latter,  and  this  might  reasonably  have  htm 
expected  on  the  mere  supposition  of  depression,  as  the  h^ghMt 
ahmgle  would  necessarily  have  been  then  exposetl  to  the  M^OQ  «f 
the  wares  and  removed  to  lower  levels ;  but  Mr.  Austen  thinks  it 
tlB|KM8ible  to  refer  tliese  peb)>les  either  to  the  western  rocks  nC  E»^ 
land  or  to  those  of  France,  and  states  his  belief  that  the  amtitai 
coast4inf  along  which  these  pebble«  had  drifted  wm  neither  thA 
of  the  west  of  England  nor  that  of  France,  but  waa  in  fact  ooo' 
nected  with  a  mass  of  old  rricks  which  constituted  an  eAitcro  ci^ 
tiuion  of  the  axis  of  the  Channel  area,  now  submerged ;  and  I  Mfldl 
■eaioely  add  that  a  similar  supposition  has  been  advanced  in  expla* 
nation  of  certain  climatal  differences  observable  in  the  tertiary  de* 
poaits,  which,  it  is  presumed,  might  have  been  the  consequence  rf 
the  sudden  removal  of  a  barrier  which  had  before  shut  out  the 
western  waters  from  the  regions  previously  occupied  by  the 
of  the  North  Sea.  That  a  barrier  has  been  removed  can 
doubte<l ;  and  that  the  removal  of  that  barrier  may  have  been  i 
by  a  line  of  fracture,  prmluced  either  by  elevation  or 
is  almost  equally  certain  ;  but  the  pebbles  of  this  shingle 
■light  basis  for  the  assumption  of  the  existence  of  ft  fiMrmflr  ■■§ 
of  old  rocks  in  this  direction.  One  curious  illustration  of  depffioo 
is  derived  from  the  fonn  of  the  bottom  of  the  Channel.  wfaieJi  Mf. 
Austen  represents  as  exhibiting  **  lines  of  troughs  and  an  adi 
platform  indicative  of  an  old  coast-line  ;**  but  it  is  doubtful 
mud-deposiu  on  a  coast  would  retain  on  suhmergenet  tlllt 
character,  and  it  is  eoually  probable  that  submarine  cnrml 
tend  to  produce  and  preserve  a  cliff-like  character  in  the 
dtponts.  A  more  striking  proof  is  derived  from  the  moUi 
in  the  Selaea  deposits,  which  iudicnte.  as  Mr.  Austen 
by  their  habita,  shallow  water  and  marginal  conditions,  that  the 
eastern  extension  of  the  Channel  at  that  period  may  be  rrpreteiilcd 
a  line  extending  from  the  coast  of  Suaaex  to  that  of  Normaadyi 
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ana  that  the  remaiiiuig  portion  of  what  is  now  the  eastern  end  of 
the  English  Chamift  was  in  the  condition,  of  dry  land.  The  evi- 
dence Qpon  wliich  the  great  changes  wliich  are  shadowed  forth  in 
thb  paper  depend  must  be  studied  in  tlie  paper  itself.  I  will  only 
further  notice  the  theory  of  the  briek-eartb,  which  deserves  atten- 
tion, SkB  Mr.  Austen  represents  it  as  a  subaerial  deposit,  produced 
by  the  washing  of  the  land  at  a  time  wlicn  there  was  a  much  heavier 
rain-fall  than  at  present ;  hut,  as  such  wash  is  at  present  first  directed 
to  the  lines  of  watershed^  and  then  by  fluviadle  action  carried  towards 
the  8ea»  forming  the  deltas  of  riversj  it  still  seems  necessary  to  ex- 
^  lain  the  position  of  the  red  earth,  as  a  rain-deposit,  in  the  several 
wctions  given  by  Mr.  Austen.  The  paper  is  one  of  great  interest, 
on  a  subject  of  extreme  ditficulty,  affording  ample  exercise  both  for 
the  industry  and  the  ingenuity  of  the  author. 

In  my  previous  remarks  I  have  pointed  out,  more  especially  m 
awing  att4>otion  to  the  distinction  which  Mr.  Sharpe  had  so  ably 
wn  between  the  ancient  fauine  of  the  north  and  south  of  Europe, 
at  at  this  e[>och  in  geological  science  the  great  question  is,  not  to 
tablish  an  identity  between  the  natural  history  of  distant  areas  of 
the  ancient  surface  of  the  earth,  but  rather  to  determiire  which  of 
many  mtich-varied  faurifie  and  tlorsc  were  actually  of  contemporaneous 
It  is  this  change  in  the  aspect  of  geological  inquiry  which 
rendered  the  correlation  of  strata  a  task  of  such  extreme  difli- 
ty  as  to  have  long  exercised,  as  it  will  still  exercise  for  many 
all  the  penetration  and  cautious  inquiry  of  Mr.  Preslwich, 
who  seems  specially  fitted  for  a  research  which  requires  a  combi- 
nation of  so  nuicb  perseverance,  so  nmch  patience,  and  so  much 
ity,  and  which  resembles  in  difficulty  the  unfolding  and  decipher- 
g  of  some  ancieut  papyrus  scroll.  In  a  former  paper  Mr,  Frestwich 
had  exprt^ssed  his  opiidon  that  the  Eocene  strata  of  France^  Belgium, 
d  England  were  capable  of  subdivision,  and  that  portions  of  each 
ight  be  identified  as  contemporaneous  formations  ;  as,  for  example, 
e  Sables  Inferieurs  of  France,  the  Landenian  and  Lower  Ypresian 
Systems  of  Belgium,  and  tlie  Thuuet  Sands,  Woolwich  Serie3»  and 
London  Clay  might  be  thus  classed  together  as  deposits  of  the 
earliest  periods  (in  time)  of  the  Eocene  age.  As  the  most  remark- 
able development  of  these  deposits  occurs  in  England,  Mr.  Prestwich 
proposed  for  them  the  name  of  the  "  London  Tertiary  Group  ;"  and 
I  may  remark  in  respect  to  this  group,  that  the  consequences  which 
might  be  drawn  from  the  great  thickness  of  these  deposits  within  the 
English  area  do  not  appear  to  have  been  fully  considered.  The 
ordinary  thickness  exceeds  300  feet,  but  at  one  point  at  Portsmouth 
it  was  found  to  be  600  feet,  indicating  therefore  a  great  comparative 
depression  of  the  subjacent  bottom  either  before  or  during  the  de- 
position of  this  lower  section  of  the  Eocene  strata.  To  this  lower 
eection  succeeded  another,  characterized  by  the  rich  fauna  of  the 
Calcaire  Grossier,  and  accompanied  by  a  profwse  exhibition  of  Num* 
mulites,  which  had  not  been  found  in  the  underlying,  or  London, 
group  ;  and  to  this  section,  on  similar  principles,  Mr.  Preytwich  gives 
the  name  of  the  "  Paris  Tertiary  Group." 

ir2 


ha 
^^Th( 


PROCSEDtNQS  OF  THE  GEOLOGICAL  SOCIETY. 


In  his  former  paner  the  author  estabUshed  the  synchronUm  of  tbf 
lower  member  of  this  group  in  each  cotintir,  nftmelT,  the  UDfomilv 
ferous  Lower  Bagshot  Sands  of  England ;  the  partiailj  fouiUferom 
Upi>er  Ypre§iaii  System  of  Belgium  ;  and  the  Nummulitic  Lits 
CoquiUiers  imd  associated  mmU  of  France,  or  Glauconie  ^lojenne  of 
M.  Graves  ;^-in  tht'  present  it  h  his  object  to  separate,  as  it  were, 
another  laycr»  by  placing  the  Bracklesham  Sands  and  Barton  CUyiB 
correlation  also  with  gynehrouons  formations  of  Belgium  and  Prantt. 
In  this  imjuiry  the  author  limits  himself  to  the  marine  brds  of  tbt 
Bmckleghftin  and  Barton  periodii,  reserving  the  investigation  of  thf 
strata  which  subsequpntly  ifxhibit  freshwater  conditions  for  a  futitit 
occasion,  and  u^es  the  Mulht^a  principally  aa  his  elements  in  tfa« 
diflcuasion.  Now  the  Bratklettham  Sands  are  500  feel  thick  in  th< 
Isle  of  Wight,  whereas  the  Calcaire  Grossier,  with  which  they  are  to 
he  compared,  does  not  eiceeed  140  or  1 50  feet ;  but,  on  the  eon* 
traiTf  the  Calcaire  Grossier  has  supplied  824  species,  and  the  Bne* 
klmiain  Sands  only  i^l,  or  of  Mollusca  alone  651  and  368  spdoca 
respectively ; — and  thus  the  difference,  both  of  physical  cbmctcti 
ana  of  the  relative  richness  of  the  faunw,  ualurally  leads  to  the 
judicious  observation,  that  in  such  inquiries  it  is  neces^aiy  to  fotloiP 
out  each  bed  laterally  in  t^pace,  in  order  to  ascertain  whether  tlw 
change  in  the  fauna,  as  well  as  in  the  mineral  condition,  is  aiao  prcK 
gressire  laterally.  Mr.  Prestwich  gives  a  list  of  1 71  Brackleahoi 
mollnsca  which  also  occur  in  the  Paris  Tertiaries,  and  exhibita  tliciir 
distribution  in  the  Paris  beds  thus : — 


Uts  CoqailUfrs  and  Cslcaire  Gi 

Baliica  lal&ieiin       Glauconie  Mojeo.  Two  Lower     Two  Upper 

or  London  Group,    Bate  of  Pari*  Group,  Dimioni,        Diruioas, 

15.                             75.  II L                  13* 


H. 


142 


en  «■  ft  f 


Tills  table  exhibits  very  strongly  the  much  closer  organic 
of  the  Brackk'sham  Sands  with  the  Calcaire  Grossier,  taken 
whole,  than  with  even  a  lower  or  upper  member  of  the  Paris  grmip^ 
whilst  it  separates  them  widely  from  the  underlying  tx»ndon  group; 
but  it  is  curious  to  observe  how  little  difference  there  is  betwrrn  tfie 
organic  proportions  if  compared  with  only  the  two  lower  members  of 
the  Calcaire  Greasier  and  with  the  Sables  Moyens.  The  Belgian 
equtraleiit  \»  considered  to  be  the  Bruxellian  system  of  tanda,  lOi* 
09000  and  calcareous ;  and,  of  the  113  fossils  t^ey  have  funtishrJ, 
the  following  is  the  distribution  of  those  common  to  England  and 
France:—  M 


England. 


France. 


Bnidiieftham  Barton              liu           Calcaire 

Sftudi,  Claj,  CoqutlUers.    GruM&er,    Moiwi^ 

49.  32.                  43.                73.             M. 

Mr.  Prestwich  has  not  compared  these  fosaib  with  the 


Groap, 

15. 


tnf^heura  in  France  as  in  the  former  case,  but  the  table  again  amii 
ftroogly  the  great  difiTerence  of  organic  analogy  between  the  Be^g^M 
belli  as  compared  with  the  London  group  UKithe  Bmcklc^ham  bcd% 
thua  indireclily  confirming  the  propriety  of  separating  the  two  latter. 
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If  we  compare  again  the  proportions  of  the  several  English  aecdoiii 
with  those  of  the  French,  we  find  the  per-centage  thus — 


I 


London  Clay, 

Brftcklesbam  SamtSi 

Barton  Clay« 

16. 

5L 

37. 

LitftCoquillicrs, 

Calcaire  Growier, 

Sable*  Moycna, 

2^. 

42. 

33, 

And  although^  the  Lits  Cocjuilliers  and  the  London  Clay  are  not 
exactly  in  the  same  relative  position  in  these  comparisons,  it  must 
be  admitted  that  the  indirect  evidence  afforded  hj  the  Bruxellian 
rie5  is  strongly  in  favonr  of  the  nest  step  of  correlation,  namely, 
the  identitication  as  a  synchronoua  deposit  of  the  Barton  Clay  with 
the  Sables  Moyens-  Tins  question  is  indeed  worked  out  with  great 
care,  not  only  by  a  reference  to  the  proportion  of  Barton  species 
found  in  the  several  sections  of  the  English  and  French  Lower  Ter- 
tiaries,  but  also  by  another  species  of  comparison  which  is  at  once 
natural  and  philosophical,  namely,  that  of  the  variation  upwards  ID 
each  distinct  basin  or  organic  region  :— 

IN  THE  ENGLISH.  IN  THE  FRENCH. 


^ 


Barton 30 

Brackleaham     100 


Sables  Moyena 35 

Calcaire  Grossier 100 


taking  the  per-centage  in  a  downward  direction — 


Barton 100 

Bracklesbam   45 


Sables  Moyens 1 00 

Calcflire  Grossier. , . .  . ,      50 


»o  that  this  portion  of  the  question  seems  most  satisfactorily  an- 
swered, although  it  had  difficulties  of  no  ordinary  kind  in  its  way. 
The  next  question  is,  whether  the  Laeken  beds,  or  those  above  the 
Bruxellian,  should  be  classed  with  the  Sables  Moyena,  as  the  cor- 
don of  the  Bruxellian  with  the  Bracklesbam  would  appear  to 
ply  ;  and  this,  thniigh  Mr.  Preatwich  gives  strong  reasons  in  favour 
of  the  correlation,  he  leaves  open  for  future  discussion.  Taking,  how- 
ever, the  proportion  he  has  adduced  in  an  ascending  order,  in  respect 
Co  the  species  as  follows, — 


Laeken  Beds 
Brussels  Beds 


100 


Barton 30 

Brackleaham    1 00 


d  combining  it  with  the  fact  of  positive  superpoBitioUj  1  think  the 
obftbility  is  greatly  in  favour  of  the  correlation  of  the  Laeken 
Barton  Clay,  and  Sables  Moyens.     I  wUl  not  attempt  to  give 
An  analysis  of  Mr.  Prestwich's  reasonings  in  respect   to  the 
relations  of  the  several   basins  to  each  other,  such  as  the 
«sive  approximation  in  mineral  character  as  the  French  series 
nges  towards  the  English  area;  or  the  diflercnce  in  the  floras, 
hich  appears  to  imply  that  whilst  there  was  a  sea  connexion  be- 
een  the  basins,  the  land  areas  were  different  or  disconnected  ;  they 
can  be  only  satisfactorily  followed  in  a  patient  perusal  of  the  paper 
itself,  and  I  will  theretbre  merely  add,  tbat  in  the  preparation  of  the 
lists  of  fossils,  and  in  the  careful  digest  of  the  evidence  they  afford, 
r.  Prestwich  has  fully  maintahied  his  position  in  this  most  diMcult 
rancb  oi  geological  science. 
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JiinuAry,  1857. — Another  paper  wmi  md  by  Mr.  Prestwicb  on 
the  discovery  recently  made  ot  a  fooailifcrous  ironstone  on  Uie  NofUi 
Downs,  ftlternating  with  sand  aod  g^vel,  and  foriniiig  isolated  mMmm 
totally  dbtinct  in  origin  from  the  outliers  of  an  Eooene  period,  ithich 
other  observers,  especially  Dr.  Bucklan<l»  had  before  quoted  aa  tht 
evidence  of  a  once  continuous  covering  of  such  dc|)0»il4  having  beta 
apread  over  the  surface  of  the  chalk.     This  depo?^it  Mr.  Preatwidi 
allots  to  the  more   recent  tertiarics,  uanuly  to  tbe  Crag,  i 
proof  depends  on  the  identification  of  the  masses  on  the 
with  the  ironsand  found  in  sand*pipes  of  the  chalk  at  Leni 
near  Maidstone.     Mr.  H.  Jones  had  previously  associated  thb 
sand  with  the  Baaement-bed  of  the   London  Clay,  but  tbe  fboila 
found  in  it  have  been  examined  by  Mr.  Searles  Wood,  and  pro- 
nounced by  him  to  be  those  of  the   Lower  Crag.     Mr.  Prestwicfc 
concludes  that  a  deposit  of  that  epoch  had  formerly  spread  over  til* 
chalk  surface,  and  by  the  wearing  away  of  the  subjacent  chalk  by 
solution,  hod  been  let  down  into  the  sand-pipes  thus  formed.     Thii 
theory  is  advanced  in  order  to  remove  the  tossils  from  the 
drift  denu^Lts ;  and  the  rare  presence  of  a  fossil   in  the  ii 
of  the  North  Down  masses  then  serves  to  bind  them  on  to  tW 
sumed  overlying  deposit  of  Leuharn,  and  furlher.  to  similar 
on  the  Downs  lietween  Calais  and  Boulo^e,  on  the  top  of 
Hill,  near  Dunkirk,  and  at  Diest  in  Beltrium.     To  my  own  mind 
the  evidence  is  at  present  scarcely  sufficient  for  setthng  so  imi 
a  question  ;  but  the  subject  is  of  so  much  interest,  as  heartiig  upon  tht 
physical  changes  which  have  taken  place,  that  it  deservea  the  nwit 
careful  attention.     It  leads,  for  example,  Mr,  Prestwich  into  aooe 
curious  speculations  on  the  epoch,  or^epochs,  of  tbe  denudation  of  tlbt 
Wrald  :  as  tirst,  he  assumes  a  partial  elevation  of  the  anticHoal  asll 
of  the  Weald  during  the  cretaceous  period,  after  which  lower  tertiary 
deposits  were  formed  from  the  debris  of  the  shattered  rocka,  atid  dis- 
tributed OTer  the  area  thus  produced.     Then   in  tbe  later  tOTtiHJ 
period  it  was  again  elevated,  and  a  fresh  denudation  was  the  rtmlt  i 
tome  inland  or  islands  of  the  lower  cretaceous  rwkis  still  rernaiojiig 
within  the  area  and  supplying  nmteriaU  for  the  formation  of  the 
sandy  ferruginous  Crag^beds  ;  and   tinaliv,  that  another  great  ele* 
▼atioQ  and  denudation  affected  the  WealJ,  leaving  outhers  of  thcie 
pKoeeoe  beds  resting  on  an  old  flint  dnf\  on  the  very  edge  of  tht 
upftised  chalk  esearpmcats  of  (he  Wesld.      Mr.  Hrestwich,  wfatlaC 
thus  enumerating  a  suecenkm  of  elevations,  meant  doubttesa  to  in- 
clude intermediate  depressions  also,  which   seem   to   be  abMihitelT 
occesaary  for  the  production  of  such  results.     Again,  Mr,  Plcet- 
wich  c<inn<^-t)(  thi^  la-^t  elr%Ation  witli  the  wHl-knomi  elimatal  dil^ 
ferenrc  hi  twin-n  the  fos.«ils  of  the  lower  ami  upjicr  Crags.     B^bn 
it,  he  observes,  the  lirst  Crag-aea  was  open  to  the  south,  and  of  oqq- 
iiderablc  extent ;   but  the  last  Wralden  elevation,    rutting  off  the 
aouthem   portion,  m  altered  tlie  hydrogrnphical  conditions  of  the 
period,  thai  a  »ea  ofien  only  to  the  north  rcHmiiietl,  in  tnhii^  the 
Red  or  up|H*r  Crag,  with  it»  boreal  faunii,  \%n*  then  dcfio^itcd.     Tlie 
fart  that  Mitiie  change  had  cut  oil  the  advance  of  »iMitheni  MoUtisca 
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into  the  Bed  Crag  sea  can  indeed  he  scsrcelj  doubted  ;  but  let  it  be 

remembered  that  no  other  than  a  laud  barrier,  such  as  that  BUg- 

gested  by  Mr.  Austen,  could  haTe  been  efficient  for  such  a  purpose, 

the  advance  of  niolluaca,  or  at  least  the  progressive  transport  of 

^eir  ova,  could  not  have  been  stopped  by  a  mere  tihallowing  of  the 

water  ;  and,  if  such  a  land  barrier  had  existed  to  so  late  a  period,  each 

krerious  elevation  ought  to  have  induced  similar  climatal  changed 

the  tertiary  deposits  then  forming.     In  making  these  remarks, 

ud  many  more  might  be  added,   I  am  only  deairo»js  to  impress 

ipon  everyone  the  extreme  difficulty  whifh  must  ever  attend  upon 

;tempts  to  trace  the  physical  phenomena  of  past  geological  epochs, 

id  to  do  honour  to  those  who  are  daring  enough  to  undertake  a 

ibour  so  arduous. 

At  this  pouit  I  may  mention  the  opinion  of  M.  Ami  Bou^,  one 
>f  our  foreign  members^  that  the  Engliah  Channel  has  not  been 
trmed  by  excavation  alone,  through  the  action  of  water,  but  owes 
origin  to  a  line  of  fissure  or  disturbance.  The  remarks  which 
ire  already  been  made  all  tend  to  support  this  view ;  but  the  great 
itiestionj  at  what  precise  epoch  internal  disturbance  produced  this 
isaure,  requires  still  further  investigation  before  it  can  be  satisfactorily 
answered. 
^-  In  addition  to  the  paper  already  noticed,  we  are  indebted  to  our 
^haost  able  aud  zealous  fellow -member,  Mr.  God  win- Austen,  for  haviug 
^Ko  well  performed  the  duties  of  u  friend  aud  of  a  geologist,  by  editing 
^B|ke  last  work  of  the  distinguished  and  never-to-be-forgotten  (for  how 
^Httin  the  labours  of  such  a  man  ever  die  from  memory  ?)  Edward 
P^frorbes. 

The  indefatigable  Prestwich   Is  quoted  by  Forbes  as  the  person 
on  whose  published  researches  he  intended  mainly  to  found  his  own, 

Kkough  he  gives  the  warmest  praise  to  the  late  Thomas  Webster, 
(  the  first  person,  who,  at  a  time  when  geological  science  was  in 
ngland  just  beginning  to  assume  a  name  and  character,  compre- 
?nded  the  general  nature  of  these  curious  and  varied  deposits. 
The  researches  of  Cuvier  and  Brongniart  had  brought  to  light 
the  eurioua  fact,  that  in  the  basin  of  Paris  there  exists  a  successioa 
bed.^,  which  exhibit  alternately  mnriiie  and  freshwater  deposits, 
id  this  wonder,  as  it  was  tlien  considered,  was  shown  by  Webster 
to  be  rep<^ated  in  the  Isle  of  Wight,  and  the  general  identity  of  the 
deposits  determined.  Ever  since  that  period  it  has  been  the  effort 
of  some  of  our  most  able  geologists  to  rechice  the  whole  series  of 
beds,  collectively  and  individually,  into  coordination  with  the  foreign 
equivalents,  a  labour  of  no  ordinary  kind ;  for  however  easy  it  may 

■be  to  coordinate  a  whole  system  in  one  cotintrj'  wtith  that  of  another, 
jfew  operations  are  more  difficult,  or  rcqiure  more  care  and  patience, 
than  to  compare  every  petty  link  in  a  great  succession  of  beds 
of  one  countrv  vrith  that  which  was  tbrmiug  exactly  at  the  same 
epoch  in  anotl)er;  the  sand  which  was  washed  up  on  one  shore, 
perhaps  even  the  sand-dune  which  was  blown  np  on  it,  at  the  same 
matant  when  a  calcareous  deposit  was  precipitating  from  the  water, 
or  a  mud- bank  forming  at  some  other  and  distant  point  j  indeed,  I 
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have  alreftdy  said  that  it  would  be  no  easy  matter  to  work  oot  wwA 
a  prohlem,  as  regards  the  recent,  or  now-forming  depoiit«, 
furnished  ouly  with  the  data  afforded  by  the  relics  of  their 
inhabitants.     The  lahoiira  of  Mr,  Prcstwich   in  this  line   wt 
already  dwelt  upon ;  and  in  this  posthumows  work  we  have  set 
us  the  most  reeent  of  those  of  I'klward  Forbes^  valuablr  at 
the  practical  matter  it  contains  and  for  the  further  pnioffi  it 
of  what  we  might  have  expected   in   the  higher  and  njost  pi 
phical  speculations  of  our  science,  had  our  lamented  fricod 
still  spared  to  us. 

The  whole  series  of  Eocene  or  Lower  Tertianes  of  tJie  hit  ot 
Wight  b  thus  stated  hi  a  de^ceuding  order: — ^Hemnatead  Scfkib 
Bern  bridge  Series^  Osbonie  Series,  Head  on  Seriea,  UartOD 
Brarklesham  Series,  Lower  Ba^boi  Series,  l^ndoei  Clay,  and 
jneent  meinbers  of  the  Lower  Eocene.  By  coniparinsf  this  liM  wil 
those  previously  published,  it  will  be  obsened  that  Profes«or  Forbcf 
had  discovered  a  fi^roup  of  saiid^,  marls*  and  clay^»  to  nhich  Iw 
gaTe  the  name  of  Osborne  Series,  from  their  occurn-nce  within  tbt 
royal  demesne,  and  that  he  iotercahited  it  between  the  Bcmbfidfe 
and  Headon  Series. 

In  the  distribution  of  thesie  groups  a  nearly  similar  arrnnffrnirut 
u  adopted  to  that  proposed  by  Mr.  Prestwicl»»  as  the  Bnu^klesham 
and  Barton  Beds  are  associated  together  as  the  Middle  Eocene, 
85  Mr.  Prcstwich  considers  them  to  constitute,  with  the  Lower 
shot  Sands,  the  Paris  Tertiary  Group  ;  the  Ileadon  Series, 
Series,  and  Bembridge  Series  constituting  the  Upper  Eocene, 
on  the  &rst  reading  of  hb  paper  by  Mr.  Pre!^twich,  the  Pluia 
Group  was  designated  Middle  Eocene,  the  terms  Middle  Eocene  aod 
Paris  iiroup  jip|K'ar  synonymous  and  in  truth  in  any  attempt  to 
ctaiaifv  theae  betb  in  groups  the  ur^niiie  HppruxiTiintiou  betwet'U  the 
Bradueiham  aud  Barton  Series  in  KuirhuKl,  nt\\\  l»it\ieeii  the  Cal- 
caire  Groaaier  and  Sa1>les  Moyens  in  Fraiic<  >  tuiiT  tt  very 

difficult  to  foriu  any  natural  M^paratioii  bet\s  For  drawl- 

ing the  upper  limit  of  the  Eocene,  ait  Profe«^t  Forbea  hat  doiM^ 
10  as  to  exclude  from  EugUnd  all  Miocene  deftorita,  Terr  ^nmff 
reaaona  are  adduretl ;  theae  hues  of  demarcation  will,  howerer, 
▼try  according  to  the  ^iew  taken  by  differrnt  geolomsta  •  of  the 
relative  importancr  of  the  organic  eridenre  made  uer  of,  Tljis  work 
fonns  part  of  the  publications  of  the  (leolfigieal  Siinrry,  and  Mr. 
Austen  has  been  a.-^sisted  in  several  P«rt*  of  it  by  .Mr.  Salter  kdA 
Mr.  Brivtow,  members  of  that  ri^tablbhmrul,  as  well  aa  by  Mr, 
Monia  and  Mr.  Jones.  The  ample  tabtdnted,  or  as  they  migbl 
be  Dfoperly  called,  stutbtieal  detaib,  on  which  the  several  geological 
dMOetioiit  have  been  founded,  mark  most  strongly  tin*  rare  which 
M  editor  Mr*  Austen  has  bestowed  u|)ou  the  work ;  and  it  b  only 
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t  to  expt«s3  also  the  obligations  wliich  all  geologists  must  feel 
Sir  R.  I.  Murchiaon  for  the  zealous  maimer  in  which,  as  Director 
the  SttrveVf  he  has  promoted  the  publicatioo  of  the  last  scientific 
researches  of  Edward  Forhes. 

Ill  the  papers  which  have  pas.^ed  in  review  before  iis,  the  compa- 

II  has  necessarily  been   made  between   the  English  and  French 

rtiaries,   and   the  terms  of  the  comparison  have  principally  de- 

ded  on  the  catalogued  Mollnsca  then  known.     But  now,  after 

the  many  years  which  have  been  devoted  to  the  study  of  the  Paris 

Basin,  \i.  Deshaves  resumes  his  labours^  and  in  the  first  twoparta  of 

vmew  •  Description  des  Aninmux  sana  Vert^hres  dt^converts  dans  le 

in  de  Paris,'  brings  forviard  so  many  additions  to   the  formerly 

own  fauna,  that  Tertiary -geologists  will  probably  have  to  revise 

ir  calculations,  if  not  their  conclusions,     M.  Dcshayes,  in  his 

itroductioUf  points  out  also  the  interesting  fact,  that  owr   know- 

"gc  of  the  recent  fauna  has  gone  on  advancing  with  that  of  the 

sil,  the   list  of  oOOO  living  mollnsca  having  in  thirty  years  been 

adrupled    in  number,    or  raised   to  20,01*0  ;  and,  as   every   day 

icreases   the  number,   either  the  organic    difference    between    the 

i^ttng  and  the  Tertiary  epochs  must  have  been  lessened  or  aiig- 

Dlcd,  according  as  the  newly  discovered  Mollnsca  have  afforded  a 

^ater  or  less  per-centage  of  species  common  to  the  two  periods  than 

I  that  derived  from  the  former  lists.     In  a  similar  manner  the  dis- 
pven'  of  additional  Tertiary  species  must  either  narrow  or  widen 
pe  difference  between  the  recent  and  ancient  faniiffi^  in  proportion 
Ml  more  or  less  recent  species  are  fonnd  amongst  them. 
fc  The  results  of  the  new  researches  have  been  most  surprising :  M. 
Deshayes  observes^  that  a  study  of  the  fiha^uomena  leads  to  the  first 
trnnd  division  of  the  Pari?  Basin  into  three  deposits  of  two  periods, 
ilch,  of  course,  capable  of  further  subdivision.     The  first  deposits 
liter  the  Chalk  period  were  generally  of  a  sandy  nature,  but  the 
mMt  ancient  of  aft  is  the  most  interesting,  as  affording  indications  of 
the  existence  of  dry  land,  and  of  an  extensive  lake.    Within  this  lake 
ed  lacustrine  animals,  with  the  remains  of  which  were  mixed  those 
mud  animals  in  the  marly  deposits,  which  were  then  spread  over 
c  bottom  of  the  lake.     These  fossil  remains  are  classed  uiulcr  the 
iguatinn  of  the  fauna  of  Rilly,  which,  though  unknown  at  the 
ime  the  first  work  of  M.  Deshaves  was  published,  has,  through 
'  e  labours  of  M.  Boissy,  since  tlead,  yielded  thirty-nine  species, 
ccordlug  to  this  statement,  the  Tertiariea  commence  in  the  Paris 
mm  by  a  freshwater  formation,  not  by  a  marine  one  as  in  that  of 
London.     To  the  Rilly  series  succeeds  a  marine  formation  of  sand 
of  very  considerable  extent,  and,  in  some  of  its  beds,  rich  in  fossils ; 
Beauvais,  Braeheux,   Noailles,  and  other  localities  are  named,  be- 
sides Chalons  sur  Vesles,  at  which  and  another  point  the  recent 
researches  of  M.  Deshayes  have  made  known  100  species,  almost  all 
new.     To  this  follows  the  series  of  Soissons  and  Laon,  the  sands  of 
which  contain  beds  of  lignites ;  and  here  by  M,  Tilley  have  been 
found   many  new  species,   as  well  as  near  Laon,  in  a  deposit  be- 
nging  to,  and  on  the  nortliern  edge  of,  the  Upper  Calcaire  (irossier. 
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Above  the  Lignites  ia  anotlter  marine  deposit,  the  fauna  of  whidi 
baa   beeo   greatly   extended*    M.   L'Eveqne   having   collected    300 
apeciea  from  the  single  locality  of  Cuiae  La  Mothe ;  but  between 
the  lignitei  and  the  sanda  of  Cuise  La  Mothe  there  is  a  depoiil 
rich  m  freahwater  ahelU»  and  yet  mixed  with  numerous  marint 
species,  iuclnding  a  bed  of  oyatera,  as  at  Bracheux  ;  a  large  number 
of  new  speciea  has  been  found  iu  this  interesting  depoidi.      Tht 
sanda  of  Aizy»  near  Soisaons,  are  remarkable  for  the  raat  number 
of  Nummulites  which  they  contain*  thia  being  the  earliest  portion 
of  the  Paris  Basin  in  which  these  fossils  appear.     Thb  first  num* 
mulitic  system  is,   howerer,  quickly  buried,  when,  atrange  to  ny, 
another,  and  still  more  extensire  one  api^ears  in  the  sanda  of  Cttiar 
La  Mothe,  which  again,  aOer  the  extinction  of  the  two  species  of 
which  it  consisU,  is  replaced  by  a  third  system   of  nummulitea,  on 
the  level  of  which  ia  the  middle  division  of  the  Paris  Basin,  or  the 
Calcaires  Grossiers.     The  Calcaires  Grossiers,  so  long  and  carefully 
examined,  still  continue  to  pour  out  new  treasures.     At  Grignoo, 
Lamarck  and  Uefrance  collected  300  species  ;  to  that  large  number 
Dcshayes  added  100;  but  \L  Caillat,  without  leaving  the  park  of 
Grignon,  has  collected  600  species,  of  which   100  arc  new,  somt 
of  them  remarkable  as  exhibiting  forms  not  before  known  in  the 
Paris  Basin.     In  the  department  of  the  Oise,  M.  Bar  bur  has  found 
a  Urge  uiunber  of  new  species,  and  M.  Burdo  also,  including  aeveiml 
Terebratulse ;  so  that  I  may  well  repeat  that  fresh  comparisons  of  the 
Tertiaries  of  England  and  other  countries  will  be  required  after  the 
completion  of  the  work  of  M,  Deshayes,  which,  though  rolled  * 
Supplement,  will  really  be  fidly  as  important  as  the  original  work. 
The  sands  of  Reims,  su}>erposcd  on  the  Calmire  GroMitT,  are,  from 
their  fcN^U,  cunaidt* red  only  the  upper  part  of  that  formation,  whieh 
has  there  assumed  a  aaiMly  lype.     The  Sables  Moyeno,  or  Grea  de 
Beaut  ham p,  though  diatingtnalied  from  the  CiUciure  Urosaier  by  anme 
of  the  fuaadii  on^tatill  to  be  asi»ociated  with  it.  in  the  opinion  of  M. 
Deshayea.  ineonnoncoce  of  the  large  number  of  Cakaire  Gro^sier  fo^ 
ails  wliich  had  evidently  lived  within  the  period  of  their  depoaitimi  x 
— "  With  the  Sables  Moyena,*'  obaenrM  M.  Deahayea,  ••  termimil«% 
ia  the  Pftria  Baain,  a  kcNig  pmM  diifiag  wltteb  tlim  ia  no  appear- 
mce  of  any  violent  intcfntption  ftmn  gml  eonnikioQa.    The  beda 
succeed  each  other  rrgularly,  and,  whilst  the  lower  sands  are  united 
witk  the  (*alcaire  Groeairr  by  many  common   species,   so  is  the 
Clileiirt  Gmsster  connected  witli  tb«  Snblii  Moyena  in  a  similar 
nuuuMr/'     At  this  point,  howeyer,  a  changa  oocum,  and  M.  !)«•- 
hma  dlis  tbe  opinion  o(  M.  KUe  de  Bcsumoot,  that  everything 
below  the  gypaeoua  deposits  is  in  the  lower  aection  oi'  the  Tertiary  or 
the  Eocene,  and  ererjUiing  above  it,  up  to  the  Fontoinehleau  sanda, 
in  the  middle  MCtiou  or  Miocenes ;  but.  after  carefully 
the  feasil  CfrideBce,  and  noting  the  extraordinary  analocy  bet 
the  fauna  of  the  Fontainebleau  aanda  and  that  of  the  Calcaire  Gree- 
aier,  he  declares  that  tlie  annloi^r  ts  greater  than  between  the  Fan- 
tainebleau  sands  and  any  other  memlier  of  the  Terliarv  series,  and 
iJiAl  Ihey  must  be  conndertd  as  ap|»cnilagea  lo  the  Eocene,  raliker 
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tfim  as  members  of  the  Miocene  deposits.  In  the  Alps>  iiideedj 
MM.  ilebcrt  and  HeneTier  had  found  the  clmracteristic  species  of 
the  Foiitiiidebleau  saDds,  mixed  in  a  large  proportion  with  Ihose  of 
the  Sables  Moyeas,  ao  that  the  two  faunee  must  there  hare  been 
ttmultaaeouHlv  existing  in  the  same  sea,  confiirming  Deshayes'  opuiion 
that  the  Foutainebleau  sands  are  really  the  upper  portion  of  the  Paris 
Basin  beds;  an  opinion  further  confirmed  by  the  discovery  of  a  num- 
mulitic  gtratum  in  these  Alpine  deposits,  which  thus  connecter  the 
FAud^  with  the  Eocene^  so  clmrged  with  Nummuhtes  in  the  Paris 
Basin,  and  separates  them  from  the  Miocene,  in  wlijch  hitherto  these 
fossils  have  not  beeo  found*  These  opinions  of  Deshayes  seenx 
strongly  to  contimi  the  accuracy  of  Mr.  Prestwich's  views  ;  as  the 
Middle  Eocene  would  nHturnlly  be  terminated  by  the  Sables  Moyens 
and  Barton  Clay,  and  the  Fontaineblcan  sands  would  terminate  the 
Upper  Eocene ;  still  leaving  England  without  any  representative  of 
Miocene. 

It  is  unnecessary  at  this  moment  to  go  further  into  the  details  of 
work,  and  I  shall  therefore  only  remark  that  the  wide  separation 
of  the  Fontainchleau  sands  from  the  Faluns  dc  Touraine,  though 
they  were  once  confounded  together,  is  pointed  out ;  and  that  '*  the 
great  nummulitic"'  question  is  ably  discussed,  as  well  as  that  of  a 
■uppooed  transition  between  the  cretaoeousand  tertiary  deposits.  The 
decision  on  the  first  is,  that  nummulites  first  came  into  existence 
in  the  Eocene  period,  and  are  characteristic  of  that  epoch  through- 
oat  the  world;  and  on  the  second,  M.  Deshayes  observes,  that 
without  hesitation  he  may  still  maintain  his  statement  of  1831,  that 

one  specie*  has  been  as  yet  proved  to  be  common  to  the  Creta- 
ceous and  to  the  Tertiary  faunae  ;"  and,  tnrtlicr,  that  there  is  a  dif- 
ference equally  abrupt  and  absolute  between  the  two  floree.  **The 
total  extinction  of  all  hving  creatures,"  he  then  goes  on  to  sav,  **  at  a 
definite  geological  ejjoch,  is  certainly  one  of  the  most  wonderful 
pbsnouieua  exhibited  by  the  laws  of  creation, — the  more  remark- 
able, in  this  instance,  as  the  successive  formations  do  not  exhibit  in 
themselves  any  evidence  of  those  convulsions  which  appear  to  have 
at  least  accompanied  the  work  of  extinction  at  other  epochs.  IJow 
much,  too,  must  our  astonishment  be  increased  when,  from  the  proof 
Bet  before  us,  we  are  called  upon  to  recognize  l*etwecn  the  first 
appearance  of  organized  beings  and  the  age  of  man  no  less  than 
five  repetitions  ot  the  great  pheenomena  of  Destmction  and  Re-cre- 
ation I'* 

These  words  show  that  M,  Deshayes  still  adheres  to  the  Cuvierian 
doctrine  of  successive  creations,  whilst,  however,  he  admits  the  ex- 

me  dithculty  of  some  of  the  specific  determinations  on   which 

is  theory  ujust  mainly  depend.  It  would,  however,  appear  that  M, 
Deshayes  is  not  inseiiHible.  at  least,  to  the  philosophic  ditticnlty  of 
•uccessive   creations,  in  which    species,  though   not  absolutely  re- 

odueed,  are  replaced  by  others  so  nearly  the  same  as  to  iiwiicate 
most  a  playful  exercise  of  creative  power,  since  in  I  he  following 
passage  he  aclvocates  only  one  exercise  of  creative  will  :   '*  In  spread- 
over  the  Burlace  of  the  earth  organized  beings,  the  all-power- 
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fill  Creator  has  left  nothing  to  chance.  In  the  progreukm  whkll 
is  exhibited  as  well  in  the  combinations  aa  in  the  aueoranre  io^ 
cremenls  of  organic  beings,  a  simple  fommla  may  be  dwcoreiBd 
which  has  regulated  crPAtion  from  the  beginning  to  the  nicKnt 
day  ;  and  I  believe,  iis  I  have  ever  done,  that  the  great  whole  of 
organic  crt*Bliori  hfts  been  produced,  by  the  aid  of  ages  indeed,  btil 
uninterruptedly  ftnd  from  one  single  act/'  This  is  a  remarkahlt 
approximation  to  the  theory  of  development ;  for  what  doea  the  Mi* 
sage  imply,  unless  it  means  that  those  laws  of  periodic  cban^wniifc 
have  been  imposed  on  individual  existence  sbonld  be  aUo 
gt*nera  ajid  species  ?  Hereafter,  I  may  refer  again  to  this 
bnt  at  present  let  me  simply  add  that,  if  we  admit  the 
difference  as  creations  between  the  Tertiary  and  Cretaceona 
we  cannot  dismnite  the  Tertiary  from  the  existing  creatiotl.  bl^ 
as  1  feel  sati&tied  will  ultimately  be  the  case,  see  in  the 
Tertiary  organic  life  only  the  endence  of  an  eariier  epckch  io 
history  of  the  world  we  now  live  in. 

lu  reference  to  this  subject,  Dr,  De  la  Harpe  has  pubh»hcd  m 
Uie  *  Bulletin  de  la  Societc  Vaudoiste  des  Sciences  Naturelles,*  a  bro- 
chure wliich  he  calls  •*  Quelciues  Mots  snr  la  flore  tertiaire  de  VAth 
gleterre."  Whilst  Miocene  strara  have  contributed  a  copious  flon, 
the  Eocene  have  afforded  few  localities  rich  in  vegetable  fossils ;  a 
fact  which  M.  De  la  llarpe  explains  by  nootber,  namely,  that  in  Eo* 
rope,  during  the  Eocene  period,  lacustrine  shore  or  land  depooiu  wen 
of  rare  occurrence ;  so  that,  whilst  the  marine  vegetation  of  seat  of  tiM 
Eocene  period  is  tolerably  known,  that  of  its  continents  has 
been  but  imperfectly  studied.  As  loeaUties,  where  the  Eocene 
has  been  carefully  studied,  the  author  names  the  Isle  of  SI 
Sotzka  in  Styria,  Sagor  in  Camiolia,  Ilsering  in  the  Tyrot 
Monte  Promuia  in  Dmlmatia ;  but  of  all  of  these,  except  the  Isle 
6beppey»  he  considers  the  Eocene  origin  to  be  doubtful,  as  a 
large  number  of  their  siiecies  have  been  found  in  Tarious  Mi 
deposits,  more  particularly  in  the  lower  beds  of  the  Swiss 
M.  Dels  Uar|)c,  whilst  in  England,  was  enabled  to  esamiiur 
the  best  collections  of  Eocene  vegetable  fosailst  Buch  as  those  in ' 
possession  of  Mr.  Bowerbank,  Mr.  Prestwich.  and  the  \[u»rum  of 
rractical  Geolo^)',  and  carefully  went  through  them  in  reference  to 
the  now  generalHy  recognized  divisions  of  Lower,  Middle,  ami  Upper 
Eocene  -,  and  he  remarks,  at^er  detailing  the  results  obtained  m  each 
division,  that,  ''should  he  have  succeedrfl  in  exciting  in  En^liak 
geologists  a  closer  attention  to  this  branch  of  Fossil  Natural  HistocT* 
and  in  dissipating  the  doubts  which  have  been  raised  as  to  toa 
importance  and  certainty  of  its  results,  his  end  will  hare  been  jiiMiL*' 
I  dwell  ui>on  this,  as  nothing  can  be  more  unsatisfactory  diM  It 
suppose  that  the  world  of  plants  should  have  been  built  up  uptm 
other  principles  than  the  world  of  animals,  and,  1  would  renttire  to 
wa^gsgif  more  opposed  to  cx|H'rience,  as  there  is  asauredly  as  strict 
€  Hmitation,  {>ernap8  even  a  stricter  Hujilation  in  the  regions  of  plaata» 
than  in  those  of  the  lower  animals.  Prom  ihe  cijnditions  of  Uie  i«- 
getatjon,  the  author  considers  that  (he  dry  Uuid  of  the  Eocene 
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CORsUtetl  of  hills  and  vast,  dry,  and  sandy  plains ;  some  magni- 
ficent forests  of  a  varied  character  existed,  and  the  general  condttions 
of  soil  corresponded  in  character  rather  to  the  sub-tropical  regions 
of  Africa  and  South  America,  or  of  Auatralia,  than  to  the  more 
temperate  regions  of  Europe  or  South  America. 

The  great  diflerence  hetween  the  flora  of  the  Eocene  and  that 
of  the  Miocene  epoch  is  strongly  insisted  upon,  M.  De  la  Harpe 
stating  *'  that  there  exists,  from  the  lower  Tertiary  formations  up- 
wards, a  gradual  mutation  in  the  vegetation,  which  tends  to  ap- 
proximate it  by  slow  degrees  to  the  existing  flora  of  our  own 
climate ;  and  yet,  that  scarcely  any  one  species  has  passed  the 
boimdary  of  the  Eocene  to  penetrate  into  the  Miocene,  and  not  one 
of  the  Miocene  plants  has  been  perpetuated  into  the  existing  ilora." 
So  that,  hi  this  respect,  remembering  that  the  deduction  is  appli- 
cable only  to  the  terrestrial  ftora,  the  evidence  derived  from  plants 

even  more  sharp  and  rigid  than  that  afforded  by  at  least  the  lower 

raals. 

The  singular  character  of  the  Eocene  flnra,  in  which  are  mingled 
together  the  plants  of  various  climatal  regions,  may  be  appreciated 
from  the  following  summary  of  the  flora  of  the  Isle  of  Sheppey  : — 

Coniferee  , .  . .    13  species.  LegumiBOss  ....    47  species. 

Nipaceie    ,...     12      „  Mahacefie  . . 10      „ 

Aurantiacene  ?. .     1      „  Proteacete ......      2      „ 

Cueurbitacese   . ,  1      ,,  Sapindaceae    .,..15     „ 

iBer  this  assemblage  does  not  the  presence  of  two  species  of  Pro- 
suggest   naturally  the  reflection*  that,  whilst  so  early  as 
OoUtic  period,  an  Australian   fauna  prevailed  in  the  present 
uropean  region,  the  appearance  of  such  plants  in  the  Tertiaries  may 
assumed  to  indicate,  a*  it  were,  the  gradual  retreat  of  the  flora, 
,  in  other  words,  the  shifting  of  the  clhnatal  and  other  conditions 
of  the  earth's  surface  to  the  present  Austrahan  region  t    Various  figs 

tof  large  size,  a  poplar,  a  maple,  three  laurels,  numerous  I.cguminoaai 
^ccur,  with  some  other  familiar  genera  mixed  with  Proleacene  at 
RJum  Bay  ;  and  M,  De  la  Harpe  observes,  after  reviewing  the  pecu- 
parities  of  each  separate  locality,  as  at  ("orfe  Castle,  that  it  seems 
impossible  to  divide  the  Eocene  strata  into  distinct  sections  by  the 
flora  alone,  although  the  separation  between  the  Eocene  and  Miocene 
ppears  to  be  marked  in  the  strongest  manner. 
The  tertiary  deposit  of  the  Isle  of  Mull,  described  by  the  Duke  of 
rg}dl,   is  the  only  one  in  Great   Britain,  which,  in  the  author's 
ipinion,  can  he  classed  with  the  Miocene  formation,  so  that  he  ia  in 
cordance  with  Mr.  Prestwich  as  respects  the  limits  of  the  Eocene 
rraatiou  in  England.     The  following  Table  exhibits  the  result  of 
De  la  Harpe's  inquiries  as  regards  the  distribution  of  the  species 
id  in  each  of  the  localities  which  have  supplied  materials  for 
vestigation,  the  per-centage  being  attached  in  each  case  of  cora- 
n: 
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Dr.  De  la  Harpe  does  not  attempt  to  carry  out  fully  the  floral 
correlation  of  these  deposits  with  those  of  the  world  at  large,  as  he 
frankly  admits  the  imperfection  of  the  data  for  siicti  a  purpose, 
though  he  brings  forward  atroiig  evidence  for  supporting  his  opinionj 
that  the  Aostrian  deposits  are  really  Miocene*  and  should  not  there- 
fore be  allowed  to  embarrass  calculations  founded  upon  more  certain 
Eocene  data. 

The  East  India  Company  has  lately  exhibited  a  great  anxiety  to 
adTance  Geological  Science,  and,  by  the  establishment  in  India  of  a 
Museum  of  Economic  Geology,  has  shown  that  it  is  not  blind  to 
the  great  national  advantage  of  possessing  such  an  establishment. 
The  first  regular  report  which  has  reached  this  country  and  has 
been  drawn  up  by  Mr,  Oldham,  who  presides  over  the  Geolo- 
gical Survey,  is  on  the  Irrawuddy  River,  and  embraces  a  distance 
of  eighty  miles,  extendiog  to  Ava  through  Prome.  Along  the 
river  nothing  but  tertiarics  occur — the  strike  corresponding  to  the 
river  channel  j  clay,  shales,  and  sandstones  forming  an  Eocene  de- 
posit, OS  determined  by  the  Prome  fossils  brought  home  by  Crawford 
and  Wallich.  Over  these,  nnconfbrniahly  deposited,  is  a  more  recent 
deposit,  supposed,  from  the  simdarity  of  the  fossils  in  some  cases,  and 
the  identity  in  others,  to  be  in  a  parallel  with  the  Sevalic  group 
of  India.  Mr.  Oldham  provisionally  considers  them  Miocene.  A 
coal-deposit  exists  in  the  Eocene  beds,  with  a  north  and  south 
strike,  beiug  about  the  same  as  the  average  direction  of  the  igneous 
rocks,  which  form,  as  it  \vere»  two  uphfting  belts,  one  on  each  aide  of 
the  river.  A  vast  alluvial  tract  is  also  exhibited  on  the  east  bank 
of  the  river  in  the  lower  portion  of  the  district  described,  the  tertiaries 
occupying  patches  on  the  west  bank,  This  survey  was  directed 
principally  to  the  exaniinatioa  of  the  coal,  fuid  is  therefore  not  illus- 
trated as  to  the  fossils,  though  it  is  in  respect  to  physical  features, 

Capt.  Spratt  has  communicated  during  the  Sessiou,  a  paper  on  the 
Geology  of  Varna  and  the  neighbouring  parts  of  Bulgaria,  This 
district  he  divides  into  two  formations:  the  lower  fully  1000  feet 
thick  in  some  localities,  and  consisting  of  yellowinh  and  grey  cal- 
careous sandstone  and  sandy  marls,  with  an  occasional  interstra- 
tified  oolitic  bed,  he  considers  Eocene  ;  and  the  upper,  which  is  un- 
conformable to  the  lower  on  which  it  rests,  consists  of  red  sand  and 
marls,  seldom  more  than  100  or  200  feet  thick,  though  at  Cape 
Aspro,  fifteen  miles  south  of  Varna,  it  attains  a  thickness  of  fully 
1000  feet. 

The  lower  or  Eocene  formation  is  of  marine  origin,  contains  many 
fossils,  and  at  the  npper  part  of  the  Lake  Allahdyu  an  abundance  of 
Numtnulites,  none  of  which  have  been  found  near  Varna.  In  the 
list  of  fossils  drawn  up  by  Mr.  J.  Morris  and  Mr,  Rujjert  Jones, 
two  Bpecies  are  named,  viz,  Nujnmitfimt  diatana  aud  N.  granulosa  ; 
and,  as  Capt.  Spratt  mentions  that  the  more  durable  calcareous 
stratum  is  usually  the  uppermost  bed,  is  only  about  25  or  30  feet 
thick,  is  charged  with  Nummulites,  and  is  underlaid  by  arenaceous 
Aarls  and  sandstones  fully,  as  at  Devuo,  1000  feet  thick,  it  appears 
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lierc»  as  in  Western  Europe,  that,  prior  to  the  appeunncv  of  the  Nam- 
mulitcs,  a  considerable  depositicm  of  saods  And  mftrls  had  occuirnl, 
thus  apparently  carrying:  ihe»Q  beds  up  to  the  middle  Eocene  period. 
The  hard  nunimulitic  rocka  at  Allahdyn,  near  Vama„  in  BnlgafiA, 
have  been  worn  into  isolated  pillars,  as  also  into  cAvcmous  esci* 
rations  the  openings  of  which  are  divided  by  rude  pillars.  So  ut^ 
ficial  is  the  appearance  of  these  relies  of  a  former  couiinuous 
that  they  had  been  supposed  to  be  the  remains  of  some 
temple ;  but  the  improbability  of  such  a  supposition  was  painted 
out  by  CoL  Hamilton,  of  the  Grenadier  Guard*,  and  is  reiterated  bf 
Capt.  Spratt,  i*bo  adduces  examples  of  many  partially  (ormwJ  ptUar*^ 
^here  the  work  of  disintegration  and  wear  has  not  advanced  so  hr. 
The  explanation  of  this  pheenomenon  ia  by  uo  means  eaay*  and  the 
only  aualogou*!  cases  which  I  remember,  are  those  of  the  Flower  Foti 
in  Lake  Huron  and  ou  the  uortb  coast  of  the  St>  Lawrence  (Mift- 
gan  Islands),  where,  however,  the  isoliited  masses,  beinp  still  tubject 
to  the  action  of  the  Lake  and  River  waters,  are  abraded  more  tt  the 
bottom  than  at  the  top,  and  have  therefore  assumed  the  form  of  to* 
Terted  cones*.  Capt.  Spratt  conaidcrs  the  pillarfi  io  be  the  rerolt  of 
subaerial  meteoric  i^ucu%  but  I  am  more  inclined  to  attribute  their 
present  condition  to  the  action  of  lacuj^trine  waters,  highly  charffd 
with  carbonic  acid,  an  idea  which  Capt.  Spratt  seema  also  to  biife 
had  in  his  mind,  and  to  have  considered  probable,  though  be  addi 
that  his  **  impressions  on  the  spot  were  favourable  for  an  aqucotu  ilfu 
gradation  and  was^te  at  a  recent  perioil,  and  in  fact  now  m  proewi 
under  the  atmospheric  influence,'* — a  mode  of  production,  let  it  be  in 
fairness  remarked,  which  though  not  so  consistent  with  the  uniforml? 
rounded  surface  of  tlie  [tillars,  is  strikingly  so  with  the  formation  of 
tlie  nummulitic  nnnd  at  the  hnse  of  the  pillars.  It  is  remarkable  thai 
a  group,  sup|H)sed  to  be  of  aindlar  pillars,  occurs  sub merjE^l  in  Vanii 
Bay»  so  that,  if  an  identity  can  be  established  between  them  as  pifft 
of  one  utratum,  it  is  probable,  aa  Capt.  Spratt  suggesta,  tlwt  DcfBO 
Valley  and  Varua  Bay  have  been  formed  by  a  depreacion  of  com|M- 
ratively  recent  dale. 

North  of  Varna,  the  lower  aenes  of  limeatone  and  marli 
in  a  line  of  steep  banks  or  chffs  to  near  Maogalia,  where  the 
lying  reddish  sands  and  marts  appear  and  form  the  steppe-counlfy 
of  the  Dobrudscha.  These  deposit*  are  well  seen  at  Baljik*  wherr  a 
marly  Ix^  1 50  feet  thick,  with  many  marine  fosMls  of  a  small  sase, 
occurs  at  the  base  and  is  apparently  an  upper  member  of  the  Varna 
ieries.  Foraminifera  are  abundant,  and,  in  the  opinion  of  Mr*  RqmI 
Jofiet,  Are  with  one  exception  those  commonly  found  in  tbtflov 
water.  A  maaa  of  white  dialky-looking  nmrl  '2{H\  fret  thieki  tmd 
containing  only  easts  of  a  small  bivalve,  like  a  Cardiuin,  resenibliaig 
that  in  the  freshwater  de|>o9its  of  the  Dardnnrlles,  overlies  the  lofMf 
marine  b«d,  nearly,  but  not  quite  confynnnbly,  and  pa5«i*s  upwanb 
into  white  and  gre)  ish  marls  replete  with  freahwater  sheila, 
aometimca  with  llie  above-mentioued  Cardium,  so  that  tlie  condii 

•  G«oL  Trans,  t  mt.  lol*  v.  n^  93.    Sofi»e«lMt  tiarilar  ptigaaiai  i 
Mad  dopcrOMd  ia  Lkat.  lHilw\  paper  on  llw  Bcraadai,  Md.  ^  IM. 
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appear  to  have  Yaried  from  marine  to  brackish,  and  then  from  brackish 
to  fresh  water ;  land  being  adjacent,  as  abundant  specimens  of  Ilelk 
occur  in  the  upper  portion  of  the  series.  The  freshwater  origin  of 
the  Dobrtidcha  sands  and  marls  is  further  eonfirmed  bj  the  Kiisteu- 
ieh  section,  where  a  fragment  of  the  tusk  of  an  elephant  was  found 
in  the  lower  bed  of  grey  marl  which  rests  upon  a  yellowish  fossili- 
ferous  limestone,  probably  a  member  of  the  iiummulitic  series,  and 
is  overlaid  by  about  70  feet  of  clays,  marls,  and  gj'pseoiis  bands,  the 
lower  of  which  contain  casts  of  Ctjcias  or  Cyrena. 

Capt.  Spratt  then  points  out  the  remarkable  resemblance  between 
the  red  marly  cliff  which  extends  from  Balbek,  in  the  Crimea, 
to  Enpatoria,  and  the  second,  or  more  recent,  group  of  deposits 
on  the  coast  of  Bulgaria,  and  doubts,  therefore,  the  supposed 
Miocene  origin  of  the  farmer.  The  general  resemblance  between 
theae  deposits  and  those  which  overlie  the  Eocene  freshwater  beds 
of  Samos  and  Euljo?a,  as  well  as  the  freshwater  deposits  whichj  in  the 
Thracian  Peninsula,  attain  a  thickness  of  50(1  or  COO  feet,  naturally 
leads  to  the  belief  that  they  are  of  Pliocene  date.  There  arc  also 
Post-tertiary  deposits  and  driils  of  a  very  late  period,  but  Capt. 
Spratt  explains  that  he  has  taken  ever}*  care  in  separating  the  flu- 
viatile  and  lacustrine  deposits  he  deaeribes,  from  any  member  of  the 
northern  drift.  Another  interesting  remark  is,  that  a  submarine 
coimeiion  between  the  mountain  ranges  of  the  Balkan  and  Taurus 
can  be  traced  across  the  Black  Sea,  along  the  edge  of  a  remarkable 
submarme  plateau  or  steppe ;  and,  connecting  this  fact  with  the 
great  extent  of  these  freshwater  deposits,  and  with  the  Aralo-Caspian 
deposits,  we  see  the  evidence  of  a  sudden  alteration  in  the  physical 
conditions  of  the  country  at  a  very  recent  epoch,  so  recent,  indeed, 
as  almost  to  touch  upon  the  existing  epoch.  Akhough  I  shall  have 
to  uotice  it  again,  I  may  conclude  these  remarks  by  stating  that 
Capt.  Spratt  thscovercd  the  bones  of  a  snake  in  the  freshwater 
deposits  of  the  Macedonian  coast  at  Thessalonica. 

Captain  Spratt  contributed  also  u  second  paper  to  the  Society  ;  but, 
ai  he  ia  still  pursuing  his  inquiries  into  the  nature  of  the  Tertiaries 
of  this  portion  of  the  earth,  i  \rill  reserve  my  further  observations 
until  I  shall  be  able  to  give  a  view  of  the  value  of  his  labours. 
I  will»  however,  take  this  opportunity  of  recording  the  completion 
of  a  Geological  Map  of  Malta  by  the  Earl  of  Ducie.  That  noble- 
man based  his  own  researches  on  those  of  Capt,  Spratt,  and  it  \a 
gratifying  to  learn  that  he  fully  confirms  their  accuracy,  though  he 
does  not  entirely  concur  with  him  as  to  the  propriety  of  establishing 
BO  many  subdi\'isions  in  the  tertiary  deposits  of  Malta. 

1  will  now  notice  that  part  of  the  paper  of  my  friend  Signor 
Cocchi,  on  the  igneous  and  sedimentary  rocks  of  Tuscany,  wliicli 
\  refers  to  the  Tertiary  formations,  as  it  is  of  importance  to  keep  m 
view  the  extraordinary  diflerence  between  the  physical  conditions 
of  deposits  of  the  same  age  on  the  borders  of  the  Mediterranean 
and  on  our  own  coasts.  We  have,  tor  example,  scLni  that  the  Tcr- 
liarj'  deposits  commence  with  us  by  the  group  of  the  London  Basin, 
and  that  there  exists  therefore  a  gi"eat  thickness  of  deposits  of  a  very 
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marked  character  between  the  chalk  and  the  portian  ot  the  Ptm 
Basin  in  which  NummuUtes  occur.  On  the  Mediterranean,  horn- 
ever^  such  is  not  the  case,  as  the  mineral  deposita  of 
formations  appear  to  blend  into  each  other  in  such  a 
that  no  geological  difference  would  be  suspected  were  it 
the  appeanmce  of  characteristic  fossils.  Signor  Cocchi, 
atnple»  desciibing  tlie  upper  portion  of  the  creti 
notices  the  Calcairc  Albert,  a  compact  limMtont  of 
grain  and  of  a  yellowiah  colour,  though  frequently  varied  br  Uif 
presence  of  foreign  substances,  and  otlen  exhibiting  a  xone-like  ilif- 
position  of  colours.  In  the  south  of  Tuacany  this  timestone. 
renlaced  bj  another  equally  compact  but  more  argillaoeoiia, 
coloured  a  greyish  blue,  like  the  neck  of  a  pigeon.  Both 
limestones  have  been  deposited  in  thin  and  almost  BchislXMe 
and  neither  has  afforde<l  other  fossils  than  Fuooids.  In  ib« 
pigliese  and  the  Isle  of  Elba,  a  powerful  series  of  beda  of  •  Tfry 
grained  limestone  occurs,  the  colour  of  wliich  is  somrtin 
sometimes  glaucous  green,  and  sometimes  pure  white ;  tiw 
is  largely  coochoidal  and  numeroui^  dendritic  cnrftalUnd 
highly  charactenstic.  This  deposit  is  lar^ly  developed  in  tiM 
Apennines ;  but  all  who  liare  risited  the  Meditemuietll  Ittiift  at  QOOT 
tecogmxe  in  this  description  tlie  faui'diar  charaetera  of  the  wtut« 
limtftone,  such*  for  example,  as  it  is  seen  at  Corf\i  and  elaewbere ; 
but,  as  I  found  it  often  dimcolt  at  the  latter  place  to  draw  a  line  W» 
twecn  deposit!}  of  diOcrent  agei,  though  suciHrcdiug  each  other  iritli* 
out  a  mineral  rhauffe,  BO  tlio  Signor  Cocchi  remarkji  that  tii« 
lithological  forms  being  repettM  abore  the  nummulitic  11 
11  were  Ibimd  below  it,  it  is  impo«i9ibIe  to  scfiarate  them 
Otlier  when  the  nummulitic  deport  U  deficient. 

Proceeding  to  the  Tertiary  fomuitioiu^  Signor  Cocchi 
that  the  lower  or  Eocene  member  consists  almost  entirely  f^  tlM 
Mtdgno  and  Upper  Calcaire  Alb<^r^ ;  and  then,  subdividii^r  ii  into 
two  aectiotts,  be  states  that  the  uumtnulitic  limestone,  so  well  de- 
scribed by  Murchison,  forma  the  baaia  of  the  system,  and  conMilulei 
the  only  satistactory  horizon  between  the  Cretaceous  and  Tcrtiuy 
formations,  as  it  is  almost  impos^blc  to  draw  a  line  of  dintinrtlMi 
between  them  in  its  absence.  To  the  hard,  compact,  and  grtaidtf 
nummulitic  limestone,  succeed  argillo-calcareoua  achista  and  liv^ 
atones  with  ftinta,  so  that  Signor  Cocchi  remarks,  that  the 
depoeita  here  brought  within  the  retrion  of  the  Tertiaries  hf 
intercal«diOD  amongst  them  of  the  i.  ir  timeaume  is  a  wb 

renetition  of  tb«  niineMl  depoeits,  t  re  MM§f  aiid  Piiim 

eotumf*''        '  '  .  Upper  Cretaceous  rock^*     The  charaeteriatie 
ia  the  .^  rs  Stromi  (Savi  and  Menegh,),  a  gigpuitac 

worm.  Tii6  Marigiw,  whit-h  i*  m  its  nonuiu  midittan  a 
grit  with  mleareoaa  cement.  Ia  next  described  in  all  tta 
•ty  r\\  arc  Tcr}'  interesting,  more  mpmatHlj  tlie  pi 

>  >ck  breaks  up  into  rhomboidal  pfifltta.     Signor 
that  it  was  during  ilie  depositkin  of  the  Maogno  tl^  ^ 
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Tolcanic  phRnomena  began  to  be  exhibited  nod  the  JtAlian 

continent  to  be  formed  i  bwt  I  sliall  not  at  pregeut  follow  him  in  the 
exposition  of  the  various  igneous  rocks  enipted  at  this  period.  The 
upper  section  of  the  Eocene  formation,  though  sometimes  separated 
'  fj  palpable  marks  of  discordance  in  stratiji cation  from  the  lower,  is 
more  frequently  in  complete  accordance  with  the  lower  section  ; 
that  in  consequence  of  the  lithological  reseinblance,  a  separation 
«ometimefl  attended  with  extreme  ditficuky;  hut  here  Signor 
chi  calls  to  hie  aid  the  evidence  afforded  by  the  erupted  rocks  ; 
r,  whilst  the  serpentine  with  diallage,  or  ancient  aerpentnie,  was  cvi- 
ntly  erupted  subsequently  to  the  deposition  of  the  Cretaceoua  and 
wer  portion  of  the  Eocene  deposits,  which  it  traverses  and  disturbs, 
was  enipted  antecedently  to  the  Upper  Eocene  deposits,  which 
ntJiiu  many  of  it«  fragments.  Amongst  the  rocks  of  eruption  is 
mbered  a  true  graQite»  the  ordinary  constituents  of  which  are 
ted  with  tounnalinej  from  which  circumstance  it  haa  been 
lied  tounnaliniferons  and  also  modern  granite,  having  been  erupted 
bsequeutly  to  the  deposition  of  the  Eocene  Macigno^  fragments 
which  it  contains  imbedded  in  its  substance.  The  fetspar 
this  granite  is  Bometimea  in  the  form  of  petahte,  and  the  mica 
of  a  lithine  base ;  but  all  the  components  are  crystalline,  and  it 
therefore  a  well-marked  instance  of  the  recent  repetition  of  the 

itic  form  amongst  enipted  rocks. 
Of  the  Middle  Tertiary  beds  1  shall  only  mention  the  following, — 
the  Pieira  tenttcolart  of  Parlascio,  which  consists  entirely  of  one  spe- 
s  of  Nummulites,  N.  Targiom,  Meneghini ;  the  clays  and  the  bitu- 
inons  limestones  which  contain  rich  deposits  of  lignite  {(he  Mijtdut 
rartli  being  a  fossil  of  not  rare  occurrence)  ;  and  the  gypseous  and 
It- bearing  clays  of  Volterra,  which  are  allotted  to  this  section.  A 
rpentine  without  diallage  was  the  erupted  rock  of  the  epoch,  and 
or  Cocchi  also  describes  what  he  calls  an  hydroplutonic  eruption, 
nsiating  of  *'  torrents  of  mud  forced  up  "  through  cracks  or  creyicea, 
iod  carrying  with  them  fragments  of  the  rocks  through  which  they 
paseed. 

In  the  Upper  Tertiaries  we  enter  on  the   ground  so  well  de- 

ribed  by  Brocchi,  that  Signor  Cocchi  observes,  little  can  be  now 

ded,     1*0  this  epoch  M.  Savi  assigns  the  bone-cavenis»  the  species 

mammalia  which  they  contain  being  the  same  aji  those  found 

the  celebrated  freshwater    deposits  of  the   Val  d'Anio,  though 

nor  Cocchi  remarks,  that  the  same  Elephants,  Mastodons,  and 

ippopotami  must  have  hved  anteriorly  to  these  deposits,  as  their 

nes  have  been  tbund  in  the  yellow  marine  sands  at  a  lower  level. 

The  comparison  between  the  deposits  of  Val  d' Arno  and  Leghorn 

has  been  ihxxB  given  me  by  Siguor  Cocchi. 

Upper  P'al  d*  Anio.  i  Lef/horn, 

formation  wHh  El^ha»         Upper  Panchlna  with  human  remaias. 
Lower  Panclilna. 

Yellow  wind  witli  Etephat  meridionalu. 
Blue  Clay. 

Hence  it  will  be  observed  that  the  Elepha*  meridionalu  existed 
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und  with  S,  meriditmsiu, 
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through  a  very  extensire  range  of  deposiUr  and  that  the  PandiSiia 
deposit  has  contiQued  frotn  the  age  oi  the  E,  merieHanalU  up  to  th« 
human  period. 

The  recurrence  of  species  apparently  lost,  or  the  re^appeaj'mtioe  of 
the  same  phygical  specieB,  is  strongly  marked  hy  Signor  Cocchi :  be 
Mjs,  it  h  descrviiiG:  of  remark »  that  the  speciea  of  the  yellow  nndi 
arc  not  those  of  the  clays,  but  such  a  fact  must  not  be  used  fts  n 
argument  for  a  succession  of  creations,  tiuce  it  h  obserred  that  who* 
there  is  an  altcmatioii  of  the  clays  and  aands,  there  is  also  an  alter* 
nation  of  the  spectea  corresponmng  to  each ;  thus  again  brinooK 
before  us  the  necessity  of  restricting  the  views  so  long  eotertamdl 
of  the  abrupt  lines  of  demarcation  of  successiTe  faunae. 

On  this  subject  I  shall  at  the  conclusion  of  my  address  say  a  few  morr 
words,  and  I  shall  therefore  close  my  references  to  Sienor  Cocchi'i 
paper,  which  deserves  an  attentive  penisal,  as  it  is  rich  iu  iufortaa* 
tion  on  the  general  stnicture  of  Tuscany,  by  staling  that  he  plans 
the  eruption  of  trachytic  rocks  within  the  pliocene  epoch,  and  con- 
ndcrs  that  the  last  great  elevation  of  the  Apennines,  to  which  the 
preaent  form  of  the  country  was  due,  took  place  within  that  epoch, 
iad  probably  at  the  time  of  the  trachytic  eruption, 

1  hare  received,  through  the  kindness  of  M.  Pictet,  a  copy  of  a  mono- 
eraphi  by  himself  and  KL  Alois  Humbert,  of  the  Chelouians  of  ths 
owiHs  Mcillasse,  and  I  shall  notice  it  here  in  order^to  afford  anotlMT 
striking  example  of  the  local  j^cuUarities  which  so  itfOD^y  narit 
the  tertiary  deposits,  and  thereby  increase  the  difficulty  of  plMK 
those  of  distant  and  widely-separated  countries  in  co-ordination  with 
•aeh  other.  In  this  work,  after  enumerating  the  writers  who  hail 
previously  treated  ujjon  the  Cheloniaus  of  Switzerland,  M.  iSdift 
mentions  the  following  localities  at  which  he  has  himself  found  thsir 
mnauis:  viz.  1,  in  the  molasse  of  YsMEtroil*  near  Chambcilj* 
Canton  of  Geneva ;  2,  in  the  molaasc  and  figintrs  of  the  neighlioiir' 
liood  of  Lanasniie ;  3,  in  the  molute  of  Yverduu ;  4,  of  Motint  Mo- 
U^  near  Eatavaver;  «>,  the  mobsse  of  the  Cantons  of  Berne  sad 
ArgOTia ;  6,  the  iVeshwater  marls  of  Vhnnx  de  Fonds  ;  7,  the  ao- 
Isiae  and  lignites  of  Zurich  and  the  east  of  Switzerland ;  8,  the  eefe- 
bntfd  (Eniir-  n  deposits.  These  local  deposits  M.  Pietet  urangpi 
in  five  distinct  stases;  the  lowest  being  the  freshwater  roolsssr 
of  the  Cantons  of  \aud,  Berne,  and  Argovia,  including  that  of  Vco^ 
geroD,  which  rests  unconfonnably  on  the  red  molasse,  the  lowol 
mem  her  of  the  aeries* 

This  formation,  or  series  of  deposits,  admits  of  sobdiTidqii  inls  ■ 
great  nuinbir  of  be<ls  of  considerable  thiekiicss t  Ibr  JnstSBftt^  1^ 
grry  or  inolassr  proper  liHO  feet  thick,  the  red  < 
SMJ.'i  ft-ct,  find  tithrrs  of  very  small  projvortions.  The 
iignitm  of  lAiist»M  lies  brtwcwi  the  grey  and  the  rtd  moiaase :  tn 
the  red  tnola«e  ▼sgetdble  miiiiisoiilv  have  as  vet  beta  Ibiiiid ;  but 
b<ith  in  the  idoImis  with  %iiite8  and  in  the  fptey  molasse, 
with  the  TRBiins  of  Vegetables,  the  bonea  of  lai^  terrestrial 
have  been  found,  in  addition  to  the  Chelouians,  the  more 
diatc  subject  of  M.  I*ictct*s  essay ;  and  it  is  somewhat  curioup  thai 
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Biese  remains  are  not  the  same  in  tlie  two  deposits,  tbe  Anthra- 

iofherium  magnum  charncterizing  the  molnsse  with  lignites,  whilst 

Ihe  grey  molasse  has  produced  the  Palaomeryx  Scheuck^eri  and 

P.  minor.  Rhinoceros  incisivus^  Mastodon  migujilfdens,  Ilifpothcrmm 

letMnerii  Microtherium  Rntgtferi,  the  remains  of  which   still  con- 

lue  to  be  found  in  the  overlying  marine  molasse.     Tliis  cbange  in 

\Q  fauna  is  ascribed  entirely  to  the  cbange  in  the  physical  deposits  j 

ic  hgnitea  being  apparently  the  jtrodiict  of  marsh  vegetation,  and 

le  Anthracotherium  titc  natural  inhabitant  of  a   marshy  ri-ginn 

rhich  would  be  unfitted  for  the  residence  of  the  Rhinocerois  and 

Paloiomertjx.      The  flora  of  the    molasse  with    lignites   dift'crs  as 

^^;reatly  from  that  of  the  grey  molasse ;  and  this  ditTerence  is  equally 

^Kacplicable,  in  the  opinion  of  M.  Pictet,  by  the  more  m-irshy  character 

^Kf  the  soil  in  which  the  species  of  the  lignite  beds  had  lived.    These 

^Bfeposits  are  classed  witli  the  lower  mioeene.     The  fresliwatcr  marls 

^^f  Chaux  de  Fouds,  the  marine  molasse  of  Mont  de  la  Moliere,  and 

the  niolasae  of  the  nortli-enst  of  Switzerland  are  classed  together  as 

the  upper  portion  of  the  mioceue.     Iii  the  marl  deposits  of  Chaux 

de  Fonds  the  remains  of  the  Chelonians  are  associated  wth  those  of 

^^he  Dinoihtrinm  r^if/anteumf  of  Stags  cither  of  the  group  Paletomeryx 

^Hir  Dicrocenttt^  of  a  Rhinoceros,  of  a  MasfodoHj   of  Lophiocha>rus 

^^mlmnvilltiy  of  Tapirothprium  Larteti  and  7".  Biainviiiei^  and  of  some 

^|pther  mammals,  indicating  a  fauna  of  great  interest,  the  terrestrial 

^^range  of  which  must  have  been  far  more  extensive  than  the  narrow 

Jimits  of  tlie  deposits  m  which  these  relies  have  been  found. 

The  celebrated   freshwater  calcareous  de[josjts   of  CEningeu,   in 
rhich  Murehison  has  recognized  eleven  distinct  beds,  Karg  twenty- 
one,  and  Tschwdi  scTcnteen,  are  considered  by  MM.   Pictet  and 
Hnrabert  as  the  most  recent  of  the  tbrmations,  and  classed  with  the 
pliocene. 
^^^  In  addition  to  some  indeterminable  fragments,  MM.  Ketet  and 
^^Bnmbcrt  have  distinguished  and  described  10  new  specica  of  Chelo- 
^Kians,  making  the  total  number  of  known  Swiss  species  28.    But  in 
^Hlddition  to  the  interest  which  must  attach  to  the  discovery  of  so 
^Tiany  new  species,  is  that  derived  from  the  local  character  of  each 
species;  for  example,  the  Tes/udo  Escherii   Pictet  and  Ilumbertj 
appears  to  have  ranged  over  the  whole  of  the  nortli-east  of  Switzer- 
land at  the  end  of  the  mioeene  epoch,  having  been  found  at  four 
different  locaUties  within  that  area,  hut  not  beyond  it.     The  Emfja 
Wyftenhachii,  Bourdet,  a  small  Emys  from  Griisisberg,  and  two 
species  of  Emys  from  the  moksse  of  Argovia,  described  by  ner- 
mann von  Meyer  as  E,  Gesneri  and  E.  Fleischer!^  are,  it  will  be  ob- 
senred,  equally  restricted  in  their  habitats,  so  far  as  the  present 
knowledge  of  the  subject  enables  us  to  judge. 

The  freshwater  marls  of  Chaux  de  Fonds  have  produced  many 
fragments  of  Chelonians,  though  generally  in  imperfect  condition, 
H.  von  Meyer  had  considered  these  fragments  sufficient  for  at  least  the 
recognition  of  six  species,  but  M.  Pictet  having  the  same  materials 
before  him  considers  all  reducible  to  one  species^  which  he  terms  Emij& 
Nieolei,    Pictet  and  Humbert  thus,  it  will  be  observed,  presem^  9i 
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local  difference  between  the  fauna  of  these  marls  and  th^t  of  dthcf 
the  Dorth-eaBt  of  Switzerland,  or  of  the  molasse  of  Mount  >Iolt^fr, 
aasomted  geologically  with  them  ;  this  Utter  deposit  having  yielded 
the  remaina  of  at  least  four  apeeies,  not  absolutely  determinable, 
though  dif^tinguishable  from  any  of  the  precedii»jf.  ThejFi/iy*  Lakarpi, 
Pict.  and  Humb.,  and  the  J?«ffy«  Charpentieri^  Pict.  and  Ilumb.^  were 
found  only  in  the  lignites  of  Lausanne ;  the  Emi^m  Gaudinit  Piet. 
and  I{umb.»  the  Cittudo  Rasoumowtkyi^  Ptct.  and  Uumb.,  and  Cittmdo 
Morloti^  Pictet  and  Uumb.»  in  the  molasse  of  LauMnne ;  whOal 
the  fragments  found  in  the  contemporaneous  molaase  of  VeDgenii^ 
though  not  sufficiently  perfect  to  be  accurately  determined,  are  yet 
sufficiently  so  not  to  be  confounded  with  the  preceding  species. 

In  addition  tu  the  land-  and  marsh-tortoises  of  the  preoeding  d»* 
posits,  various  remains  of  fluriadle  Chelotiians  hare  been  fomidt 
which  Af,  Pictet  n?fera  to  at  leaat  three  distinct  species;  namely, 
lit,  a  true  Trarkijaspis^  fragments  of  which  have  bc«n  foimd  in  UM 
moltffe  of  the  Canton  de  Vaud  and  in  the  moUirt  of  Moont  Md> 
lihrr,  ao  thmt  these  fragments,  belonging  to  the  lame  apedet,  that  if, 
the  Tr.  Lartiyi,  H.  vun  Meyer»  form  an  organic  link  bHweeo  the  two 
deposits;  2nd,  a  species  ofTrionyi  in  the  niolaAse  of  Tverdtmi  wad 
3rd,  a  species  of  either  Thonyjt  or  Trachyatpts  in  the  li|;Wffli  if 
Eoehttte*  The  depoiiti  of  O^niugen  have  yielded  no  new  ipadM^ 
Inti  pocaeaa  their  own  MmeutatiTea  in  the  Chelydra  Murckimm^ 
BfU,  tikd  the  SmyM  ieMMloy  H.  von  Meyer. 

What  A  ctttioui  picture  of  the  fofmir  oonditioii  of  Swttiadiai 
does  this  local  diitfllmtiou  of  the  OhitoiiiMii  iiM*  tad  how  di^ 
licult  to  expkiu  it^  vdeM  indeed  the  dnnUi  mlm  of  tbeae  uiflMli 
may  be  deemed  mfloiel  to  aifleoant  for  the  limitation  of  their  m^ 
of  exiatence !  MM,  Pletet  and  Hsmbtrt  appear  to  haw  taken  fieSt 
pains  in  comparing  their  spedei  with  tboee  deeeribed  by  pre«^Un^ 
vritera,  and,  though  the  difkmaeai  in  aoma  inataaoaa  are  amall,  it  M 
prnhablc  that  the  epeoiaa  are  really  wall  lalihlMhed.  Tlia 
niana,  however,  of  mom  tcrtiaiy  dspoaita  liava  aolyet  bean 
and  the  authors  tfaarsfenhafabaoiwiaUi  to  bring  the  Swk 
into  coniparisoii  with  them ;  it  can  searcelr.  howerfr,  bo 
tltat  »(M»n«i  no  Incally  restricted  in  8witseriand  should  be  found  «i 
hare  a  more  grnend  and  enlarged  range  elacwhcre. 

1  have  dwelt  thus  long  on  these  writers,  in  order  to  illustrate 
the  neoeaity,  in  the  prceent  state  of  geology,  of  first  oo-OTdinalii| 
t^ytfcw  tboie  members  of  the  tertiary  formatioDS  which  appenr  la 
liave  had  a  pogriphieal  connexion  between  theai«  befare 
to  attend  that  otMiidinatkm  to  distant  and  elnngiy 
oaUtirf.  The  Me^litermnean  haa  now  a  fauna  marked  by 
peculiarities^  aiul  its  irrtiary  depostta  were  chaneterised  by 
peculiarities;  antl,in  etfet^ting  thi*  more  general  oorrehit)on»k  le  tliai^ 
fore  neceasanr  to  advance  step  by  Ntep  in  estabUahing  the  correlatiaa 
of  a^iacent  dHDoaita  before  attetnptmg  tliat  of  the  mon^dutant. 

Mr.  Pleatnicl*  has  pnintetl  mix  tiic  ivrcuhanuex  of  the  Paris  baain, 
thoae  of  the  l^mdon  l>a«tn,  and  suggcslcd  thai 
ipartog  two  such  |iarallel  depoeita,  ia  ^  obiat 
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the  proportionate  variation  in  each ;  and  such  must  e\'idently  be  the 
fight  system  of  comparison  between  distant  deposits  in  which  the 
amount  of  local  variation  so  much  exceeds  that  of  general  affinity. 
Here  and  there  may  be  found  some  bed  or  beds  so  strongly  marked 
by  common  characters,  physical  and  organic  (as,  for  exam|»le»  the 
niunmulitic  beds  m  different  countries),  as  to  assure  the  mind  of  their 
contemporaneity  ;  but  all  the  other  beds  between  them  may  vary  so 
greatly  in  any  two  countries,  as  to  admit  oidy  of  an  absolute  arrange- 
ment in  each  individual  section,  and  a  geueral  deduction  from  the 
proportionate  relations  between  the  two.  The  field,  therefore,  for  the 
Ubour  of  geologists  is  still  unbounded ;  and,  i£  we  pass  from  the  limits 
of  Europe,  in  which,  moderate  as  they  are,  the  difficulty  of  correla- 

n  is  YQiy  great,  to  more  distant  regions,  such  as  those  of  India  or 
erica,  no  just  estimate  can  be  formed  of  its  magnitude.  Look, 
for  example,  at  the  aspect  of  the  terfciariesof  India, — of  that  portion, 
for  instance,  described  by  Mr.  Oldham,  and  it  is  evident  how  much 
has  yet  to  be  done  to  satisfy  the  mind  of  tbeir  contemporaneity 
with  certain  named  deposits  of  Europe ;  and,  if  we  refer  to  the  very 
interesting  work  on  the  Pleiocene  Fossils  of  South  Carolina,  by  MM. 
Tuomey  and  Holmes,  how  remarkable  do  wc  find  the  organic  in- 
dividuality which  the  tertiary  deposits  of  that  country  exhibit,  aa 
compared  with  those  of  Europe!  Seven  numbers  have  now  been 
published  of  tbis  work,  and  it  may  be  fairly  said  that,  in  the  care 
bestowed  upon  the  descriplions  and  illustrations,  it  is  deserving  of 
great  praise,  and  does  honour  to  the  publishers  of  America.  The 
erpenae  of  bringing  out  such  a  work  must  necesaarily  be  very  great, 
■nd  Mr-  Holmes  appeals  therefore  for  aupport  to  **  the  pride  not  only 
of  his  own  city  and  State,  but  of  the  whole  country,  and  especially 
to  the  friends  of  natural  science  at  large."  The  j\jnerican  govern- 
ment lias  never  been  niggardly  in  its  efforts  to  promote  science,  as 
has  been  amply  proved  by  the  several  geolog^ical  surveys  and  other 
scientific  works  it  lias  so  hberally  promoted  and  fostered,  and  it  ia 

ped  therefore  that  this  hnportant  work  may  also  receive  ita  support 

a  be  adopted  as  a  national  work. 

AVe  have  had  a  short  paper  on  the  Valenciennes  Coal  Basin^  by  MM, 
Degous^  and  Laurent,  commmiicated  in  a  letter  to  Mr.  Tylor.  This 
coal-basin  is  m  the  prolongation  of  the  Belgian  Coal  Basin  of  Mous, 
and  the  present  workings  afford  a  striking  example  of  the  increased 
knowledge  and  energy  of  the  present  age,  as  in  the  last  century  France 
poMessed  in  the  north  only  the  mines  of  Anzm,  iirst  worktd  in  1 716  ; 
iafl«  though  many  fruitless  attempts  were  made  to  discover  new  sources 
of  coal,  the  adventurers  having  been  led  into  a  wrong  direction,  namely 
towards  Arras,  it  is  only  recently  that  the  basin  has  been  satisfac- 
torily explored  in  the  direction  of  the  Pas  de  Calais,  At  present 
aeveral  companies  have  been  formed,  about  ^8000  expended,  and 
150  sinkings  made,  the  result  being  a  large  accession  of  wealth  to  the 
two  Departments  in  which  the  workings  have  been  established.  It  ia 
remarkable  that  the  Valencieimes  coal-deposit  immediately  under- 
lies the  chalky  or  at  least  the  cretaceous  formation,  as  a  thin  bed 
of  greexisand  is  actually  interposed  between  the  chalk  ajud  the  coaU 
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tiepogit :  in  the  Dep&rtmcut  of  the  Moselle,  however,  the  coal  is  9fn^ 
laid  by  the  tiuvr  red  sandstone.  This  paper  was  acoompftnifd  ktj 
a  useful  map,  showing  the  positioii  of  all  the  workings  from  Valoi- 
ctctuies,  westward,  to  the  Pas  de  Calais,  a  distance  of  about  100 
miles ;  and  the  mantier  in  which  the  outcrop  of  each  member  of  llw 
fonnatioii,  frotn  the  lower  devonian  upwards,  is  shown  by  the  nsf  of 
letters,  as  L  D,  M  D,  for  lower  and  middle  devoniau,  D  C,  D  L,  IIdv»> 
ninn  conglomerate  and  limestone,  L  M  L,  lower  mountain-limestoii^ 
L  C,  lower  carboniferous,  C  M,  coal-measiires,  deserves  sttenlmi 
from  its  ?iraplicity  and  eflFectiTcnc^, 

The  labours  of  the  Gcolog:ical  Society  of  Dtililin  have  been  latdy 
directed  to  the  invcitigation  of  the  position  of  the  Coal-fortnutioii « 
Ireland,  and  its  relation  to  the  Old  Red  Sandstone.  Mr.  John  Kelly, 
formerly  one  of  the  most  active  assistants  of  Dr,  Griffith,  and  now 
employed  upon  the  Govcmment  Geological  Survey,  read  a 
upon  the  subject,  which  has  been  published  in  the  Journal  of  the 
ciety .  Conforming  to  the  views  expressed  by  IVofcssor  Pbjttips  ill  m 
"  Geology  of  Yorkshire,"  Mr.  Kelly  represents  the  carbcmilSefOiS 
formation  of  Ireland  as  constituting  a  triple  system,  chnractemed  by 
the  prevalence  of  coal,  of  limestone,  and  of  red  sandstone ;  and,  as  ve* 
Ijaras  Ireland,  he  observes  that,  though  its  subdivisions  differ 
litbologically,  the  whole  system  is  characterized — 1st,  from  the 
of  whi^  it  is  com[K)5ed  resting  imconformably  on  whatever  rock  Iks 
below  them  ;  2ndly,  as  liein*:  covert*d  unconformably  by  the  overlyiiig 
rock  ;  and  3rdly,  as  being  parallel  to  one  another,  or  Wing*  m  it  «CRs» 
in  one  bundle.  This  statement  implies  that  the  mountain- limestone, 
coal-deposits,  and  old  red  sandstone  are  uniformly  parallel  or  ooo- 
formabte  to  each  other, — a  view  of  the  circumstances  which,  I  siunwota 
oumoC  bt'  I'^tabli^ed  even  in  the  limited  area  of  Ireland.  Ot  sny 
great  dcjiosit  of  gnvel  and  sand,  the  fonnation  of  which  mdkstess 
certain  amount  of  vloknt  action  and  of  i>rogre^iva  movetnetil,  it 
must  always  be  dtfHcult  to  define  the  precise  epoch,  onless  some  of  llie 
organic  relics  of  the  period  should  have  been  preserved.  This  is 
tlie  case  in  the  old  red  sandstone,  and  it  is  only  when  in  the 
beds  certain  Silurian  fossils,  or  fossils  t'o  cly  analogous  to 
found,  that  the  relation  to  the  Silurian  beco  nes  miuifest  t  jofl  •■  il 
the  other  case  the  reUtion  to  the  carboniferous  strata  ti  maSMj 
cstablishcil  by  the  presence  of  carboniferous  fo't :.iis.  On  this  |iriiiie»' 
pK*  1  have  elsewhere  urged,  that,  whilst  the  Old  lied  may  be  eooih 
dered  to  ^rndiuite  downwards  into  the  Silurian,  it  may  equally  be 
sidcred  to  ^      V  irds  into  the  Carboniferous.     Nor  is  ' 

unconfomi.  confonnabihty  sutiicieut  to  decide,  or 

to  affect,  tlua  i|ut!:&Uun.  It  appears,  for  example,  from  Mr.  Kdly'i 
statement,  that  at  LisbelUw  a  brown  sione,  or  conglomerate,  is  m^ 
Ibnnable  to  the  fbsaiUferous  Silurian  grey  grits  and  slates, — tliis 
be  a  violation  of  the  first  of  his  three  great  charsctenstics^ 
rock  to  be  oonndiltd  a  part  of  the  Devonian  or  Old  Red 
but  filr.  Kdfy  MBirates  it  entirely  from  that  formstioiw  and 
hb  opinioa  by  renniai  to 
tlM  Old  EodTStndltoiie  ii  ten  to  cap  unconformably  i 
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Btonc.  lie  says,  "  Besides  the  new  red  sandstone  and  the  old  red 
8and5tone,  we  hnve  in  Ireland  another  red  sandstone,  or  grit,  which, 
I  haTc  reason  to  believe,  has  frennently  been  confounded  with,  or  mis- 
taken for,  the  carboniferous  ohl  red  which  I  have  been  describing. 
It  is  of  tnie  Silurian  an:e,  as  I  shall  presently  show."  To  distinguish 
these  rocks,  so  closely  resembling  eiicli  other,  Mr»  Kelly  adopts  the 
provincial  term  "  brownstone,**  as  used  by  the  peasants  of  the  cotintry. 
The  Old  lied  Sandstone  itself  Mr.  Kelly  divides  into  three  section's; 
namely, — 1st,  a  thin  band  of  red  conglomerate,  composed  of  pebbles 
of  white  and  brown  quartz,  purple  homstoue,  jasper,  and  fragments  of 
other  rocks  J  2nd,  alternating  red  sandstones  and  sliales,  between  200 
ftod  300  feet  thick  ;  3rd,  yellowish  sandstones  with  occasiojial  interca- 
Ifttcfl  beds  of  limestone  or  calcareous  slate,  containiogthe  usual  fossils 
of  the  mountain-limestone.  This  series  is  well  seen  at  the  Hook, 
eouotT  of  Wexford,  and  there  terminates  in  the  true  mniintnui  linic- 
Btone.  The  same  view  of  the  position  of  this  series  is  taken  by  the 
Rev,  Professor  Haughton,  who  thus  enumerates  it  from  below  up- 
wards: — 1st,  Old  lied  Sandstone  and  conglomerate,  resting  uncou- 
Ibrm&blyon  the  nearly  vertical  beds  of  SUurian  slates,  altemafing  with 
each  other,  and  about  1500  feet  thick»  without  fossils;  2nd,  alter* 
Hating  beds  of  red  conglomerate,  red  micaceous  sandstone,  and  red 
esj  3^2  feet  in  thickness,  containing  remains  of  plants  referred 
orria  dichotoma^  thus  representing  the  yellow  sandstone ;  3rd, 
limestone,  composed  of  a  series  of  alternating  beds  of  arenaceous 
ue,  black  shale  and  sandstone,  and  red  ochreous  and  ilaggy 
ioues,  the  total  thickness  being  851  feet:  many  of  the  fossils 
stated  to  be  new,  but  others  are  well-known  carboniferous  fossils  ; 
,  dolomite-bed  without  fossils,  3S5  feet  thick  ;  5th,  newer  Ume- 
ne-beds  alternating  with  calcareous  shales,  and  contahiing  the 
al  carboniferous  fossils.  Now,  Professor  Haughton  considers  the 
lant-beds  of  this  section  as  equivalents  of  the  yellow  sandstone  of 
)r.  Griffith,  and  as  distinct  members  of  the  Carboniferous  system, 
though  constituting  the  Upper  Devonian  of  the  Government  geo- 
logical surveyors ;  and  he  further  observes  that  it  is  impossible  to 
draw  any  line  of  separation  between  these  beds  and  the  lower  sand- 
stones and  conglomerates,  so  that  **  the  group  of  rocks  described  is  a 
ntinuous  whole,  and  as  such  should  be  classed  with  thiJ  Carbo- 
iferous  system,  not  a  single  characteristic  Devonian  fossit  having 
been  found  in  this  or  any  other  part  of  Ireland."  Professor  Haughton 
then  observes,  that  "  too  much  importance  has  been  attached  to  sy- 
stems and  system-makers  hitherto  in  geology  ;  and  many  of  the  con- 
troversies waged  respecting  siho'ian  and  Devonian  groups,  have  had 
their  origin  in,  or,  at  least,  owe  their  continuance  to  a  desire  on  the 
part  of  the  controversialists  to  extend,  beyond  their  due  boundaries, 
merely  loc^l  subdivisions  and  names  ;"  but  this  caution,  however  ap- 
plicable it  may  have  been  to  that  stage  in  geological  science,  when  ob- 
aenrers,  striv'mg  to  unravel  the  tangled  web  of  the  earth's  mineral  his- 
tory, were  naturally  led  to  attach  undue  importance  to  each  fragment 
which  they  had  succeeded  in  reducing  to  order,  is  no  longer  neces- 
sirj,  as  our  modern  geologists  are  fully  aware  that  they  must  seek  in 
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one  oountry  not  for  the  ref)etition  of  the  itrata,  bed  by  bed.  of  toother, 
but  nmpl/for  the  reprusentatirc  stmta  tleposited  simultaneouflly  nitb 
them  ;  uor  b  thh  all*  as  they  are  al»o  fully  aware  that  the  aiteniliot 
of  the  mineral  and  phvsical  conditions  of  the  strata  must  tiare  beM 
attended  with  a  similar  Tariatioci  in  the  ^roaps  of  organic  beiiig«»  or 
in  the  relics  wl»ich  ihejr  h«re  left  of  thetr  existeiU!«.  To  dcienaiiit 
the  age  of  a  drift-depoait  muat  always  require  pectdiif  caiitioD«  m  tht 
oiganic  remains  of  a  prerioius  deposit  may  so  readily  have  been  waahdd 
into  it ;  whilst,  at  the  same  time,  coiiforn  r  stratificatioii  CM 

in  such  cases  form  no  sufficient  evidence  i  "z  the  upper  to  tht 

lower,  as  experience  shows  us  that  the  dtiii-^irpo^its  of  ottr  own 
coasts  would  aastiine  a  parallelism  of  position  were  they  thrown  w^ 
against  a  sloping  bank  or  bed.  It  is  Dcceflsar}^  thrrcforr,  to  mm  be* 
yond  the  linuts  of  the  drift-deposits,  and  to  make  the  iuqidry  tn^* 
locfthtiea  where  other  dejiosits  indicating  a  state  of  tmnquilUty 
from  their  |K)«itiou  be  fairly  considered  as  coincident  in  time  with  the 
drift.  This  is  the  course  pursued  by  our  most  able  geohwi»tSt  in* 
eluding  Sir  Charles  Lyell.  altliough  Mr.  Kelly  objects  to  this  muAu 
operandi,  obserring, "  This  is  my  view  of  the  Devonian  stynt^mt  hadll 
been  composed  of  a  rcgrular  succession  of  rocks,  lying  together  like 
the  Silurian  system,  or  like  the  Carboniferous  fonnation,  there  would 
be  no  doubt  about  it ;  but  lo  make  it  goiMl,  instead  of  workin|p  il  oal 
m  Devon^  ita  owu  countn%  one  of  the*  most  profound  geologist!  fiMUnl 
it  neceaaary  to  ransack  Europe,  to  i^et  suitable  parts  to  make  it  up ; 
and  it  appears  to  me  tliat  Sir  Clmrles  Lyell  undertook  no  easy  taak« 
when  he  took  a  Umb  from  Durn  Denn,  a  joint  from  the  oornatiMMi 
of  Herefordshire,  an  arm  from  the  green  chluritic  slates  of  Commit 
a  leg  frum  the  grey  aandatones  of  Cromarty »  and  a  part  Arom  the 
Eifei  limestone,  and  endeavoured  to  join  theae  dbtant  fraiemiala 
together  and  make  out  of  them  a  consistent  whole."  Without  doohi 
the  task  was  and  is  difficult,  at  that  of  the  correlation  of  the  strali 
of  any  e]M>ch  io  di;^tant  coutttiiie  must  neoeasarily  be  ;  bnti  thooffli 
difficult,  it  is  the  reaaoiuible  and  proper  task  of  the  modem  geologiiL 
The  yellow  sindallliw  of  Dura  Uenn,  Fife,  is  classed  by  Sir  C.  LycIl 
as  the  upjier  member  of  the  Upper  Devonian*  and  is  coosidcrod  aka 
by  Mr.  Kelly  as  the  equivalent  of  the  upper  part  of  the  eo-ealM 
Irish  Old  Red  ;  but,  as  by  him  this  yellow  sandstone  ought  not  in 
Ireland  to  be  separated  from  the  Carboniferous,  he  condudca  Uiat  the 
other  subdiviaiotts  enumerated  by  him  in  the  Irish  Old  Red 
also  be  claoed  with  the  Carbontferous  formation.  To 
commuttitv  of  fossils,  Mr.  Kelly  quotes  a  peculiar  red 
in  the  Kildreaa  River,  ct>mUy  of  Tyrone,  as  yielding  many  c 
Mountain- limestone  foastls,  this  sandstone  bemg,  in  hts  opmion,  near 
the  base  of  tite  Old  Red  in  that  locahty  ;  but  it  appears  to  me  that 
this  sandstone  requirea  further  examination  before  it  ran  be  ad- 
mitted as  a  sufficient  proof.  The  brown-stone  couglointTate,  uaualljf 
daaaed  with  the  Old  Hedt  and  d  t !  m  it  in  nothing  bnl  a  noit 

niatT4irowii  ookrar,  Uee  indeed  .  ibly  on  the  Tyrone  tdikli 

with'  GrairtditM,  hut  hat  hitherto  in  that  kiadit^  yielded  no  Ibattk  of 
any  deeenpliQii :  Mr.  Hdlj,  hoiweTer*  oonndere  it  identical  with  olte 
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browQStone  beds  in  the  South  of  Ireland  which  have  produced  Sihtrian 
fossils ;  but  this  identiticBtion  requires  further  itivcstigatioiu  Now,  as 
these  conglomerate-beds,  v^ithout  tbt^sils,  of  very  considerable  thick- 
ness, follow  iniTncdiately  upon  the  Silurian  rocks,  whilist  those  of 
the  Hook  underlie  conformably  the  Carboniferous  rocks  without 
producing  any  of  their  fossils,  excepting  indeed  in  the  upper  member 
or  the  yellow  sandstone,  which,  at  least  in  the  limestone-beds  alter- 
nating with  itj  does  contain  such  fossils,  onght  we  not  to  suppose 
that  there  Is  a  large  gap  between  them  unoccupied  probably  in 
Ireland,  but  in  other  coimtiies  tilled  up  by  thotjc  shaly  and  limestone 
deposits  which  have  yielded  fossils  characteristic  of  an  iotermediatd 
enoch  between  the  Silurian  and  Carboniferous  periods? 

KThe  DubUn  Geological  Joiu-iuil  contains  also  a  paper  by  Mr,  C.  H. 
nahan,  in  whicli  he  describes  the  igneous  rocks  of  the  Berehaven 
district,  dividing  them  into  contemporaneous  and  eruptive  traps,  and 
ahowiug  their  connexion  with  the  old  red  sandstone  and  carboniferous 
formations,  I  have  noticed  these  papers,  forming  part  only  of  the 
labours  of  the  Geological  Society  of  Dublin,  in  order  to  show  that 
oor  Bister  society  is  not  relaxing  in  its  exertions  to  promote  our 
icience,  the  establishment  of  the  Government  Survey  in  Ireland 
hA?ing,  as  in  England,  in  no  respect  tended  to  relax  or  to  discourage 
the  teal  of  independent  observers,  but,  on  the  contrary,  having 
excited  in  them  an  additional  vigour. 

I  shall  now  notice  the  new  aeries  of  Memoirs  of  the  Geological 

Survey  of  India,  principally  relating  to  the  Talcheer  Coal  Field,  in 

the  province  of  Cuttack.     It  is  remarkable,  as  Mr*  Oldham  states^ 

that  for  fifteen  years  the  attention  of  the  government  in  India  had 

^vlteen  called  to  the  supposed  valuable  coaUdepnsits  of  this  district^  and 

"ipecimena  were  from  time  to  time  sent  for  examination  and  found 

worthless,  when  at  length  Messrs.  W.  T.  and  U.  F.  Blantord,  and 

Wm,  Tlieobald,jun.,  of  the  Geological  Survey,  were  sent  to  examine 

the  district,  determine  the  Umits  of  the  coal-basin,  and  estimate  its 

value.     The  district  is  deaeribed  as  an  alluvial  plain,  extending  tiroin 

the  coast  to  the  bills  of  the  district  of  Cuitack,  which  are  stated  tn 

be  small  and  isolated,  and  so  rounded  tn  form  as  to  suggest  the  idea 

that  the  whole  of  this  district  had  been  at  no  remote  period  below 

the  sea-level,   and  raised  gradually  from  the  coast  inwards.     The 

metamorphic  rocks  are  gneiss  and  hornblende,  and  quartz  and  schists ; 

and  the  sedimentary  rocks  are  sandstones,  conglomerates,  and  shales, 

in  part  carbonaceous,  which  form  two  basins,  the  Talcheer  and  the 

^■Atgurb  basins,  <>f  which  the  former  is  the  larger.     In  descending 

^gbtder  tliey  fonn  three  groups  :   I ,  Mahndewa  group  or  upper  grit 

series,  about    150U  to  2000  feet  thick,  consisting  of  unfossiUferous 

^{f^uartzose  grits  and  conglomerates,  and  coarse  sandstones,  the  con- 

^Hftlomeratef*  predominating  towards  the  base  of  the  series  y  2,  the  Da- 
^ISioodah  group  or  carboniferous  shales,  IHOO  feet  thick,  consisting  of 
f  lltae  and  black  shales,  carbonaceous  ^ihale^,  and  interstratified  sand- 
itonm,  the  group  being  fossdiierous  ;  'A^  the  Talcheer  group  or 
lower  sandstone  series,  about  5;)0  feet  thick  and  slightly  foflsiliferousj 
consistiug  of  blue  nodular  shale,  tine  sandstone,  and  a  very  remark- 
able bouIder>bed.    The  boulders  in  this  bed  are  essentially  granitie 
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and  gneUsode,  the  granite-botilders  heing  frequeotlj  4  to  5  feet  in  H 
diameter,  imbedded  iu  a  matrix  sometimes  of  coarse  eauditonet  •one-  ■ 
limes  of  the  finest  shale,  and  at  Parongo  of  dark-greeti  dlt ;  sod  tW  ■ 
bed  itselt'  is  very  curious,  the  authors  exphiiniug  the  transport  of  fodl  I 
boulders  hy  the  moring  power  €i(  ground  or  floating  ice  fonned  nd    " 
carried  down  by  rivers.     In  respect  to  cUmatal  difficulties  iu  smh  m 
explanation,  the  authors  point  out  that  the  winter  teuiperature  of  ■ 
Thibet  is  between  23°  and  4r,  although  the  summer  temperature  I 
is  between  77'^  and  81*^  Fahr.,  this  couutrj'  lying  onlv  lO""  to   15' 
north  of  Cuttack,  so  that  a  very  small    variation  in  local  rircaiD- 
staooea  would  be  sulHcient  to  aceouut  for  the  cliaugc  in  temperatart 
from  the  epoch  of  tliis  deposit  to  the  present  epoch  ;  but,  even  aljoir- 
ing  the  forcn  of  this  reasoning,  I  am  myself  almost  inclined  to  pttkt 
the  Mallet  theory  of  the  niud-slip:^  upon  a  coast,  by  which  the  bool- 
den  lodged  along  a  coast- line  would  be  gradually  shifted  downwaidi 
to  deep  water^  and  finally  imb€d<le<l  in  the  mud  :  in  either  case  it  is 
a  very  remarkable  example  of  similar  causes  producing  similar  eflrcti 
at  all  periods  of  the  earth's  history.     The  fo^sili^  are  the  remains  of 

filants,  and  the  strange  deficiency  of  other  organic  remains  through  so 
argc  a  space  is  justly  contrasted  with  the  exuberance  of  organie  life 
of  the  existing  e|>och.  The  authors  put  this  series  in  compansoo  with 
the  deposits  of  the  Nagpur  district,  described  by  Meijars.  Hiabp 
and  llmiter  in  the  Journal  of  the  Geological  Sodc-ty ;  the  gcneml 
parallclLsni  of  the  several  divisions  being  strongly  marked,  both  bj  thm  m 
mineral  character  of  the  beds  as  well  as  the  organic  remaioa.  Mr.  B 
Hisbp  has,  however,  ascriWd  the  carbonaceous  beds  of  Centnl 
India  to  the  Oolites,  and  the  authors  advance  their  reasons  for  differ- 
ing from  his  statement,  principally  fuuitdcd  v  supposed  posK 
tion  of  the  Mangali  shales  of  llislop.  wliich  i  be  brtweca 
the  up|>er  and  lower  members  of  tin  '>trii  ^.  1  Ju  >(  > i tales  prodoecd 
the  Labyriiuhodontoid  Batrachian  di- ( ribcd  \t\  Uvmh  ;  and*  at  lldt 
group  of  animals  b  now  found  to  be  chanolcnrtio  of  the  Permian  aA 
well  as  of  the  Triassie  deposits,  the  authoft  comider  it  {irobable  that 
the  Talcheer,  Damoodah,  and  other  Bengal  carbonaoeotis  ields  mtt 
not  more  recent  than  the  Permian  epoch,  whatever  may  be  the  I]n 
parent  testimooj  of  the  vegetable  evidence. 

These  deposits  being  mamftatly  Taintless  as  coal-beaiinr  stnln^  Mr, 
Oldham  investigates  the  cmuBitiiioetol' the  iron-ores  of  Takbeer,  and 
of  the  manufacture  of  them  mto  uron*  The  ores  aro  oxidase  either  tht 
or  red  and  brown  haimatites.  The  fuel  used  is alwmvs chai^ 
and  the  iron  proiluced  is  of  an  excellent  quahty.  Mr.  Oldham  d»» 
seribes  the  manufacture  in  detail ;  and,  ha>ing  ascertained  that 
200  tons  of  charcoal  may  be  produced  from  a  square  mile^  and 
with  sundry  improvements  in  the  manufacture*  2*5 
will  produce  1  ton  of  wrought  iron,  hseoncindra  that  adrdeof  tomft 
four  miles  in  diameter  wotdd  be  tuAcieot  to  prodnoe  1000  tarn  af 
wrought  iron,  and  about  300  square  miles  would  prodnet  Ibsl  ftr 
24»0§0  tons.  All  these  calculations  are  worked  out  with  tha  i 
care  and  abihty,  and  eon^etjueutlyafiford  a  reasonable] 
ing  tbe  iron-manufacture  with  a  good  chance  of 
tided  proper  care  be  taken  in  the  management  of  the  forests. 
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Notices  of  the  gold  of  Assam,  and  of  tlie  pronuce  of  Martaban 
in  Biirmah,  conclude  these  memoirs  :  proceeding,  as  in  every  other 
case,  from  some  one  of  the  metemorphic  class  of  rocka,  the  gold  is 
obtained  as  usual  by  washing,  and  it  does  not  appear  that  the  yield 
h  sufficient  to  pay  more  than  a  moderate  return  tor  the  labour.  The 
Assam  auriferous  deposits  are  described  by  C'aptain  E.  T.  Daltou  and 
Lieut. -CoL  J.  F.  Haanay. 

I  shall  now  briefly  notice  a  work  on  the  Coal-formation  of  Saxony, 
by  Prof.  Hanns  Bruno  Geinitz,  the  first  part  of  which  (Geognost. 
Darstellung,  &;c.)  has  been  published  mider  the  authority  of  the  Mini- 
ster of  the  Interior  of  that  kingdom.  It  appears  in  a  foho  form,  and 
is  illustrated  by  twelve  large  plates,  exhibiting  the  position  of  all  the 
existing  sliafts,  the  number  of  seams,  and  all  the  accidents  of  the 
strata,  whether  due  to  faults  or  the  intrusion  of  igneous  rocks ;  the 
me  being  very  well  fitted  for  the  illustrations,  but  inconvenient  for 
perusal.  The  author,  whilst  enforcing  the  advantage  of  affording  new 
means  of  industry  to  the  inhabitants,  by  pointing  out  the  extension  of 
the  coal- formation  in  Saxony,  on  the  great  principle  that  the  material 
wants  of  a  population  must  be  satisfied  before  any  great  progress  can 
be  made  in  supplying  intellectual  wants,  wisely  adds,  that  hopes  of  an 
inexhanstible  supply  of  this  precious  fuel  must  not  be  indulged  it). 
The  work  commences  with  a  general  review  uf  the  formations  in 
which  coaly   matter  has   been  ibund,    coniniencing   with  turf,  re- 

Ccting  which  he  observes,  that,  as  the  remains  of  the  Giant  Deer, 
-m^s  earyceros,  of  the  Giant  Buffalo,  Bos  priscust  and  of  the 
Mammoth,  Elephas  prim'tgeniit^^  have  bi-en  found  in  suck  bogs,  it 
must  be  assumed  that  these  animals  had  cither  died  in  the  historic 
period  during  wliich  the  alhivtum  had  been  deposited,  or  that  tlie 
commencement  of  the  growth  of  the  bog  must  be  placed  in  a  period 
antecedent  to  the  present  epoch.  Tlie  next  is  the  Tertiary  or  brown 
coal,  some  varieties  of  wliich  approximate  so  closely  to  true  coal  as 
to  have  been  called  Pitch-cool,  all  organic  structure  having  dis- 
appeared. An  interesting  variety  is  the  Paper- coal  of  Itott,  near 
Bonn,  and  of  Erpel  on  the  Rhine  ;  it  is  rich  in  the  remains  of  fresh^ 
ter  fish,  namely,  Lendscus  papi/raceus  (Bromi),  and  of  Frogs, 
le  finest  examplea  of  which,  to  be  seen  in  the  Museum  of  Dresden, 
ive  been  described  by  Giebel  as  Palceophnjynos  grandipe«.  ^\Tien 
is  coal  is  bunit,  the  ashes  are  rich  in  infusorial  remains. 
In  the  cretaceous  formation  at  the  base  of  the  Upper  Quader  at 
in,  a  coal-deposit  occurs,  as  also  west  of  Dresden  at  Erligt,  and  ui 
ler  places  down  to  the  lowest  beds  of  the  Lower  Quader.  These 
»osits,  rich  in  leaves  and  other  remains  of  plants,  are  not  universal 
•ough  the  Qiiader ;  and,  where  they  occur  in  the  midst  of  a  marine 
formation,  they  manifestly  indicate  the  points  where  rivers  once 
^Bpiwed  into  the  Qnader  Sea, 

^P  The  Weulden,  Jura,  Lias,  and  Alpine  coal  are  next  considered. 
Sometimes  the  Wealden  coal  is  very  rich  in  carbon,  and  it  has  yielded 
^A  supply  of  excellent  coke  to  the  Hanover  and  Mindeii,  the  Berlin 
^Kul  Magdeburg,  and  the  Magdeburg  imd  Halberstadt  lUilways,  As 
^BBolities  of  the  Jura  and  Lias  coal.  Boil  inAVurtembargyScefcId  in  the 
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Tyrol,  and  Walgau  in  Btvam  are  named  ;  aod  it  ii  said  tliat  audi 
formation  doea  not  merely  conj^ist  of  the  combuidble  akale  whidi  ii 
Qsod  for  the  production  of  asphaite,  hut  aUo  in  many  plaeea,  ii  ta 
the  north-eastem  Alps,  of  a  black  Bbiidng  coal,  calU  bj  Haidb* 
per  *'  Alpine  coal." 

Thf  Keuper  coal  (Letteukoble)  occurs  at  the  upper  bonndaiy  of 
the  Mu&chelkalk. 

In  the  Permian  strata  of  SasonVf  a  coaUdeposit  occurs,  «k.i<Js  wii 
coneidercd  to  belong  to  tlie  conl-forrnation  until  Von  Gutbter  poiiilcd 
out  that  the  remaimt  of  plants  which  it  contains  were  s|HxtEculj  di> 
9tinct  from  those  of  the  true  coal- formation.  The  "  Draodicfaiel^,** 
previously  described  by  Kaumann,  bus  yit'ldfd  £yfo/Wi/«r  pimtftr^ 
mis,  Sehlotheini,  and  Walchia  fiticiformist  Scbloilunm.  atnun^vt  vty- 
tables  \  and  of  (isbes,  apcctea  of  the  geitera  JtHblypfcrua,  tlv>loem^ 
ikotfeA,  Xrnaeanthu4,  aud  CepkaUispiSt  together  wilii  ihi*  thin  ahcUi 
of  a  CyprU,  which  much  reaeinbles  the  PoMonomya  minuia. 

Coming  now  to  the  true  coaUfuntiation.  M.  Geinitx  deacribea  all 
the  varietieii  from  a  pitch-coal  up  to  the  **  Stangeukohle/*  a  natnnl 
coke ;  ob!»ervhig»  that  ajithraeitc  n]ut>t  in  mo«t  casea  be  conaidcffcd 
an  altered  coal;  and,  taking  the  or^^uic  coutenta  rather  thAn  tht 
mineral  condition  a«  the  hnKis  of  arrangement,  he  reoogaiMi  Um  ftl» 
lowing  varieties  in  the  8axon  coal,  though  not  scparateil  from  CM^ 
other  by  a  strongly  marked  lino;  namely, —  L  The  Si^;illaria'«M]» 
coiiaiatiDg  of  thin  beds  of  bituminous  ))itch-coal.  2.  Calainit«^<od| 
Qontaining  CaUtmitct  oftma/Qrmit,  Schloth.,  C.  Stickowii^  Broof** 
and  C.  appraxitM(w$f  Schloth. ;  as  well  m  Atterophyllitft  and  5jbi£k 
mophytlum.  3.  Fern-coal,  thin- bedded  and  very  bituunnous.  4.  N<Ef* 
garatlua-ooal.  a  meagre,  hard,  slaty  coal,  in  which  occur  Nig$§9rmihm 
aaimafinmst  Goppcrt,  and  N.  crassa,  G6p|>ert,  5,  SamtfUMOtJL  ft 
bitumiiious  slaty  coal.  The  rnlm-meft»ures  of  Devonshire  aiid  Pmb- 
brokcihire  arc  considered,  with  the  momitain-limestone,  to  bt  tbt 
e<iuivalent  of  what  in  Germany  u  still  called  the  *'  younger  gtttt" 
wacke/*  The  Sagenarin-eoal  above  mentioned  btlrtogs  to  tlutiiifi* 
Oon  :  and,  ns  the  mountnin-linirsfone  is  deticteut,  Gcmiti  OQUifai 
that  this  coal,  which  dtifcnt  so  Atrongly  in  it^i  or^nic  contali  Avi 
tliat  of  Zwickau,  and  occurs  in  tht*  liauiich-Eberadorf  oottl-fielil«arail 
be  considered  as  the  Saxon  enuivalent  of  the  motttitaitKUliMHlQM^ 
and  be  therefore  clancd  witli  tliLi  division. 

CA'rtain  byem  of  coal  in  Saxony  nmy  be  suppoged  to 
to  the  devonitui  formatkm  ;  but,  as  the  strata  have  sulforvd 
from  the  dtj^turbanee  and  metamorpluc  actions  of  ienecnii  rocki^ 
some  duubtn  may  exist  aa  to  their  true  |>oaitiou :  tn  either  countm^ 
however,  the  authority  of  De  Venieuil  la  ouoted  for  the  prohablt 
DcTOiitan  ice  of  the  rich  coal-depooita  of  Sabeto  between  Qvidb 
and  Leon.  tAi  foaatia  of  the  strata  aiaoetatcd  with  the  ooal  bmK  of 
Betuuiiui  age^  and  that  of  Keyaarling  for  the  "  BrandidMbr*  «f 
Xortbern  Ruaaia. 

In  the  Silurian  strata,  though  oarbonaoeoui  matter  and  alunt-alalta 
mav  Ik-  fotuid,  no  true  coal  can  be  ex|)ecteti,  ai  hitherto  but  Ijufe 
cvicleuce  of  the  cxiateuca  of  a  laud*  or  coaat-flora  haa  bom  dmsonnd* 
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Graphite,  or  crystallized  carbon  occurs,  as  is  well  known,  in  gneias, 
micMUitc,  and  other  metamorphic  rocks.  The  occurrence  of  frag- 
ments of  wood  or  other  coal  in  igneous  rocka  depends  of  course  upon 
other  circumstauces,  and  has  no  bearing  upon  the  question  of  the 
Age  of  such  fragments. 

Thia  sketch  of  the  history  of  fossil  carbon  is  m  interesting,  that  I 
have  dwelt  upon  it  longer  than  1  intended ;  and  I  shall  therefore 
compress  into  a  small  space  any  further  remarks  upon  this  work. 
Tlie  great  divisions  of  the  Saion  coal-field  may  now  be  stated  as 
follows  :— 

»1 .  The  coal-fornmtion  of  Hainich-Ebcrsdorf,  which  is  the  earliest 
nd  of  vegetatton  in  Saxony.  2.  The  Sigillariii-coal,  in  which  the 
wmaiiia  of  such  plants  greatly  predominate  over  all  others ;  this  coal 
is  the  lowest  bed  of  the  Zwickau  basin,  3.  llie  Calamite-coal,  in 
which  a  forest  of  Calaniites,  hicluding  some  of  the  largest  known 
appears  to  have  been  buried  ;  mixed,  of  course,  with  species  of 
getkera.  4.  The  next  zone  also  is  rich  in  Calaniites,  though  not 
the  fsme  proportion  as  in  the  one  below  ;  the  Ca/amitet  approsti- 
tut  being,  however,  most  abtuidant.  The  Annuiaria  lom/i/oHa 
ds  it.8  peculiar  horizon  here,  in  which  it  appears  to  have  attained 
hs  highest  development,  though  found  both  in  lower  and  higher  beds. 
5.  The  last  girdle  or  zone  of  vegetation  is  characterized  by  an  abun- 
dance of  Ferns,  since  of  ninet^'-eight  species  of  plants,  fifty  belong  to 
this  family  of  plants. 

The  5th  zone  has  eighteen  species  in  common  with  the  4  th,  the 

f  number  \iith  the  3rd,  and  even  somewhat  more  with  the  2nd  j 
as  Geinitz  observes,  it  is  not  so  much  the  relative  number  of 
es,  here  so  striking,  which  gives  a  peculiar  character  to  the 
,  as  the  number  of  individuals,  which  must  also  materially  affect 
the  nature  of  the  coal. 

The  coal-formation  of  Zwickau  rests  on  strata  which  arc  considered 
Pevonian,  and  under  these  occur  strata  which  are  supposed  to  belong 
to  the  upper  |M)rtion  of  the  lower  SUurian,  being  rich  in  Graptolites* 
The  upper  Silurian  is,  according  to  Geinitz,  wanting  in  Saxony. 

The  plants  from  which  the  coal  was  formed  lived  during  a  period 
of  rest ;  hut,  when  the  igneous  rocks  began  to  uplift  the  crust,  cracks 
were  formed^  heated  steam  arose,  and  in  its  passage  through  the 
carboniferous  deposits  reduced  some  of  them  to  mud,  and  then,  being 
conden^d,  poured  down  in  heavy  rain,  by  which  dislocated  frag- 
ments of  plutonir  and  metamorphic  rocks  were,  with  the  sHme,  formed 
into  the  grey  conglomerate  which  now  overlies  the  coal-deposits 
of  Zwickau,  and  is  placed  by  Geinitz  in  the  Permian  formation.  This 
is  a  curious  view  of  the  mode  of  formation,  and  is  illustrated  in  the 
NH*tiou8  of  the  coal-deposits  of  Zwickau  by  several  flows,  as  it  were, 
of  the  pulverized  muddy  matter  through  tlie  broken  strata,  I  shall 
not  further  extend  my  remarks  ou  this  most  interesting  work,  which 
leaves  nothing  unnoticed,  describing  each  important  locality  and 
every  form  of  rock  ;  and  I  shall  conclude  with  a  brief  summary  of  the 
fossils  as  given  in  a  tabular  fonn.  No  figures  of  fossils  accompany 
this  part  of  the  work.  Of  fishes,  Lamna  carbonaria,  Germar,  and  b 
Fish-coprolite  are  the  only  rcmaina ;  of  boring  insects  there  aie  traces 
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in  the  SiffUIfiriam\dCalamiiet;  of  worms,  the  Gordim  carhtmarmt^ 
Geinitz ;  of  moUusca,  5  sjiecies  ;  and  of  infiisoria  4.    Of  the  1  \  ^pecki 
thufl  enurnemted,  only  (>  extend  beyond  the  Saxon  deposiu.     Of 
plants,  156  species  are  named,  of  which  46  are  common  to  the  SiSOB 
and  British  CoaUformatioiis.     Many  of  these  are  again  common  to 
the  British  and  American  coal,  whilst  others  are  not  in  the  Brtlalv 
though  common  to  the  Saxon  and  American  deposits.     With,  thff^*   _ 
fore,  suflScient  elements  for  connecting  the  Tarious  local  deponts  niio  ■ 
one  fi:re4it  whole,  there  are  yet  many  and  striking  prooni  of  kol  ■ 
jieciiliarity. 

In  respect  to  the  five  bands  or  zones  of  successive  vegetable  life  :— 
tlie  1st  has  only  one  species  out  of  23  common  to  it  and  tlit*  s<^oad 
and  third,  so  tfiat  the  separation  of  the  so-called  culm- formation  is 
very  marked ;  between  the  'Jnil  and  3rd  there  arc  33  spccJes  commoii, 
or  32-35  per  cent* ;  between  the  3rd  and  1th,  28  or  23*73  per  cent*  ■ 
between  the  2nd  and  5th,  33,  or  2(>*12  per  cent. ;  between  the  3rd 
and  \i\u  21,  or  25-5l»  per  cent. ;  the  3rd  and  5th,  33,  or  2357  per 
cent. ;  and  the  Uh  and  5th,  35,  or  22'43  :  and  it  is  remttrkahlc  that* 
whilst  the  progression  from  the  2nd  to  the  5th  is  gradual  and  uni- 
form,  the  relation  between  the  3rd  and  5th,  and  4t}i  and  5th,  an* 
nearly  the  same.  Only  three  plant?  pass  upwards  into  the  Prnnioa, 
so  that  the  coal-deposits  are  as  abruptly  separated  from  the  Eoth- 
liegendes  above,  as  from  the  culm-funnation  below ;  an  iotercsliiij 
proof  of  the  value  of  the  evidence  thus  afforded  by  plants. 

The  Zwickau  coal  consists  of  nine  beds,  amounting  together  ta 
about  80  feet,  the  greatest  being  25  feet  thick,  and  at  n  drpth  of  4>W 
feet  from  the  surface ;  the  total  thickness  of  the  deposits  x*  580  fcrt* 

Of  the  Permian  strata  Professor  King  has  extended  the  limits  frov 
the  well-known  iocaUty  at  Cultra,  on  the  bank  of  Belfast  LoO|^ 
to  Ardlrea,  in  the  county  of  Tyrone,  The  peculiarity  of  the  noatt 
limestone-deposit,  thus  abstracted  from  the  overlying  new  red  tmA- 
stone  was  not  unnoticed  by  myself  and  by  my  then  assistuii*  Ifr. 
Oldham,  and  1  s^R^cially  marked  it  out  in  my  Report  as  iw^uiiwg 
further  examination.  At  that  time  the  fossifs  of  the  Permian  ly* 
stem  were  not  so  well  known  as  at  present,  and,  as  1  had  then  09 
power  of  going  beyond  the  district  and  seeking  an  illttstmtioii  «f 
the  true  positiott  of  this  rock  cbewhiTc,  1  was  oblis^tl  to  oopteBl 
tnyself  by  jiointing  out  its  imcertain  rhnrncter.  The  rreognitmi 
oi  the  Permian  character  of  the  Artltrea  limestone  is  gtYen  in  tiM 
Jottmal  of  the  Geological  Society  of  Dublin ;  and  Professor  KtQg  !■• 
mbo  publishcHl  in  tlie  **  Antuds  of  Natural  History/'  two  short  ptpcn^ 
ill  whidi  he  describes  a  new  sptrcics  of  Produetujt^  P,  ^VeAavrolA- 
iamuit  found  liy  himself  in  some  Zechstein  from  Germany*  nd 
IMSKS  in  review  the  des^'ri^itions  and  determination;*  nf  others, 
of  which  had  been  recordetl  in  his  Monograph,  diseasing 


I 


intrrestttog  otiestions   n'^rding  their  ittnicture.     Of  45  tpCGm  m 
V.i"  hiata,  noticed  in  his  list,  22  are  common  to  the  GennHi 


ai.  1  formation's  :  9  are  common  to  the  German  and 

and  t>ul)  .>  oammon  tu  tlie  Gennnii,  Ru«i«ian,  and  Engliiih ;  nmnbeil 
wlticii  certaiidy  suggest  much  mutter  fur  redeciion,  when  it  is  reiucin* 
bcred  that  Russia  may  be  regarded  as  the  ty{ucal  countrj  of  tfo 
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formation.  In  BOticitig  this  paper,  and  alluding  also  to  that  by  Mr. 
BInney,  I  may  observe  that  mwch  of  the  extension  of  the  PerniiBii 
ka  been  obtained  by  the  abstraction  of  portions  of  strata  formerly 
allotted  to  the  New  Red  Sandstone ;  and  that,  whilst  the  coiitiuuatice 
aiid  still  powerful  development  of  the  genera  Producim  and  Spinfer 
approximates  the  Permian  closely  to  the  Carboniferous  system,  it 
mtir  be  added,  that  the  mineral  cooiiexiou  is  also  striking,  as  mag- 
Desian  limestone  occurs  extensively  in  the  cftrboniferons  limestone ; 
for  example^  as  a  member  of  the  carboaiferons  series  at  the  Hook, 
and  again  near  Cork,  where  it  has  given  rise  to  a  flourishing  manu* 
faeture  of  carbonate  of  magnesia. 

In  respect  to  papers  bearing  on  the  physical  forces  which  act  upon 
the  eartb*B  crust,  1  may  notice  a  brief  eommunication  in  the  Philoso- 
phical Magazine,  by  Professor  Hcnnessy,  of  the  Catholic  University 
of  Ireland,  on  the  Influence  of  the  Earth's  Intenial  Stnicttire  on  the 
Length  of  the  Day,  lie  adopts  the  theory  of  a  solidified  crust 
hayiiig  a  still  fluid  nucleus  within  it ;  and,  rejecting  Poisson's  view  of 
cooling  from  the  centre  to  the  surface,  he  assumes  that  the  crust, 
m  passing  through  the  vitreous  to  the  crystalline  condition,  has  con- 
tracted within  itself,  so  as  to  leave  a  space  between  it  and  the 
nucleus,  or,  in  other  words,  so  as  to  diminisU  the  pressure  upon  that 
Ducleusj  which  would  of  course  then  expand  and  till  up  the  space 
with  a  semi-Iluid  body  of  a  diminished  density  :  the  cooling  then 
proceeding,  new  layers  would  be  added  to  tlie  interior  of  the  crust, 
which,  contracting  by  crystalliEttiiou,  would  again  remove  the  press- 
ure on  the  nucleus,  and  lead  again  to  its  expansion,  Mr.  W.  Hoj>- 
kins  had  before  proved,  from  astronomical  considerations,  that  the 
cnist  and  nucleus  must  move  together  nearly  as  if  they  formed  one 
body,  and  Prof,  Ilenncssy  adds,  that  there  must  be  great  friction 
between  the  nucleus  and  the  interior  of  the  cnist,  which  should 
be  taken  ijito  account  when  considering  the  effect  which  would  follow 
any  sudden  fracture  of  the  crust.  This  distinction  between  a  con- 
traction of  the  crust  within  itself  from  crystallization,  and  the  general 
or  cubical  contraction  of  the  whole  mass  on  cooling,  leads  to  a  differ- 
ence between  the  deductions  of  Professor  Hennessy  and  those  of  M. 
Delesie,  who  concludes  that  the  whole  diameter  of  the  earth  would 
be  diminished,  and  the  velocity  of  rotation  increased ;  whereas,  by  the 
removal,  as  it  were,  of  the  matter  from  the  centre  to  the  surface  by 
its  crystallization  and  adherence  to  the  inner  surface  of  the  eartli, 
the  moments  of  inertia  would  be  augmented,  and  the  length  of  the 
day  increased-  jMr.  Ilennessy  considers  that  the  contraction  of  the 
general  mass  is  in  tliis  way  counterbalanced,  and  that  the  length  of 
the  day  remains,  and  will  for  ages  remain,  palpably  unaltered. 

These  glimpses  at  the  internal  condition  of  the  earth  are  iiiterest- 
ing  and  important  as  regards  the  operations  of  igneous  rocks  ;  but, 
however  ingenious  the  reasonmgs  upon  the  subject  may  be,  the  data 
are  as  yet  too  speculative  to  admit  of  any  positive  certainty  in  the 
geological  deductions  dependent  upon  them. 

The  recent  operations  of  the  National  Survey  in  Scotland  have  also 
«&  interesting  bearing  on  the  condition  of  the  earth's  crust,  and  I 
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feel  bound  therefore  to  notice  them  in  order  to  testify  my 
to  Col.  James  for  having  extended  the  labours  of  hii  depArtmmt 
beyond  the  ordinary  investigationfl  of  a  surrey,  so  as  to  embrAoe  tliff 
interesting  question  of  the  earth's  density,  and  my  high  apprectfttiaa 
of  the  ahUity  of  Capt.  Clarke,  R.E.,  who  has  made  m  the  ncceaaaiy 
caleulatious  reouired  for  the  very  intricate  discussion  of  the  reaulta 
obtained.  It  nas  long  \K*en  a  recognized  fact  that  the  plumb-tiiie 
of  an  instrument  used  for  obtaining  the  altitudes  of  celestial  objecti 
is  oflen  so  deflected  by  local  attractions,  as  to  produce  a  matemf  dii> 
agreement  between  astronomical  and  geodeticaJ  amplitudes.  LiMA,- 
Col.Yollaud,  under  the  direction  of  the  late  General  Colby* " 
vestigated  the  circumstances  of  such  attractions  in  respect  to 
the  leading  points  of  the  Trigonometrical  Sunrey,  but  Col, 
has  gone  further  in  Scotland,  by  taking  advantage  of  the 
plans  of  the  county  of  Edinburgh,  and  the  known  sfiectfic 
the  rocks,  in  order  to  determine  the  amount  of  local 
would  be  exercised  on  the  zenith  sector  placed  upon  Aitlmi^t  8iil^ 
near  Edinburgh,  and  in  what  d^ree  that  attraction  would  unNUl 
for  the  deflection  of  5"'25  at  Arthur's  Seat ;  or  of  Oie  5"'63  at  tht 
Roy«il  Observatory  on  Calton  Hill. 

The  unequal  distribution  of  matter,  the  great  trough  of  the  Frith 
of  Forth  being  on  the  north  and  the  range  of  the  PentUiid  Hilb  to  tha 
aotith,  affords  a  presumptive  reason  for  such  deflection^  and  ia  eoOi» 
sequence  observations  were  taken  both  at  Arthur's  Seat,  and  at  Mnla 
near  the  meridian,  on  the  north  and  south  of  that  moimtain,  tha  ob- 
servation-duty having  been  confided  to  Sergeant-Major  Stiwl  of  ikt 
Eoyal  Sappers  and  Miners,  who  performed  it  with  great  ability. 

Aiter  some  }iretirmnary  investigations,  Capt.  Clarice  states  that  tkl  J 
geodettcal  ampUtudes  betwrm  the  station  on  Arthur's  Seat  atid  tbofi^f 
north  and  south  of  it  liavin^  been  determined  geodetically  by  a  ittb> 
tidiary  trianguiatkm,  the  dmereucea  between  the  astroootmcal  ai 
geodetical  amplitudes  were  as  follows  : — 

Between  the  Tertex  of  the  Hill  and  South  Station  A-f  6. .  2^'%l, 

thb  vertex  and  North  Station       A  -hO. .  1"'^. 

the  North  and  South  Sutions      ....     A  +  O. .  4*'-07. 

Oompaffaig  now  the  geodetical  and  astronomical  latitudes,  the 
nomical  exceeds  the  aeodetical  at  the  Vertex  5"*25»  at  Sooih  ' 
•r  44.  at  North  Station  e^Sl ;  and  Capt. Clarke  obsema  that 
dcflectioos  cannot  be  accounted  for  by  the  attraction  of  Atthn^t 
Seat  alone«  as  such  attraction  ought  to  have  operated  ai  tbe  Soii^ 
Station  in  an  opposite  direction,  should  have  been  nil  at  the  Vrrta, 
and  could  not  nave  produced  so  great  a  result  as  that  of  the  Noitll 
Station.    The  comparison  of  the  observed  and  geodetical  latitadw 
of  Calton  Hill  gives  similar  faults,  as  the  deflection  to  the  Sovtlili 
&***(i3,  of  which  not  more  than  0'']  or  0^*3  can  be  ascribed  to  cibi 
attraction  of  Arthur's  Seat.     Capt.  Clarke  then  shows  that  the 
ciency  of  matter  in  the  hollow  of  the  Forth  would  be  i       ~ 
account  for  the  deflection,  as  the  attraction  of  the  maai  of 
votld  be  about  0**0i»  and  thai  oft  maat  of  rock  of  ipacfBlf*H 
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liUmg  up  the  Forth»  to  the  level  of  ISO  feet,  0"'50  j  the  great  de- 
flection therefore  of  5"  must  be  aceouiited  for  by  some  other  source 
of  attTACtiou,  njimely,  the  Pentkiid  Hills;  andCapt.  Clarke's  conelu- 
liouft,  who  had  made  all  the  necessary  calculadoiiB  required  for  the 
Tery  intricate  dbcussion  of  the  results  obtainedj  are,  1st,  That  the 
attraction  of  the  Pentland  I J  ilk  ifi  nearly  equal  at  each  of  three 
Stations  on  Arthur's  Seat.  2nd,  That  the  deflection  at  each  of  the 
three  Stations,  due  to  the  attraction  of  Arthur's  Seat,  is  at  South 
Station  2"- 21  North;  at  Vertex  Q''-37  South  ;  at  North  Station  2"'00 
South  ;  and  that  the  reniaiuing  4*^'8S  of  deflection  is  due  to  the 
attraction  of  the  Pentland  Hills,  3rd,  Of  the  4 "'88  of  deflection  2"^5 
tuay  be  considered  due  to  the  attraction  of  the  ground  within  a  radius 
d  miles,  and  that  the  difference  betweeu  the  observed  and  eom- 

ted  attraction  may  be  due  to  the  high  specific  gravity  of  the  masB 

rock  beneath  Arthur's  Seftt  and  the  Peutlaud  Hills  ; — I  may  indeed 

rve  that  2"-5  appears  a  rather  low  specific  gravity  for  i^eoua 

of  a  basaltic  type.    4th,  That  the  latitude  of  Arthur's  Sett 

0"'l>2  from  the  difference  of  at  tract  ion  consequent  on  the  change 

level  from  low  to  high  water,  iith,  That  the  mean  density  of  the 
deduced  from  these  calculations  is  5"'31 0;  being  above  that 
deduced  from  the  Schehallien  experiments,  or  5"'0,  and  below  that 
obtflined  by  other  exjierimeuts,  the  late  pendulum-obftervationa  of  the 
Ai^troaoinfr  Royal  having  carried  it  as  high  as  6'''*}7» 

It  anpears  to  me  right  to  notice  here  the  very  interesting  researchea 
made  by  tlie  Coast  Suney  of  the  United  States,  and  publisljed  undejr 
authority  of  tlie  Government  in  the  American  Journal  of  Science 
Professor  A.   D.  Bache,  Superintendent  of  that  Survey,  which 

late  to  the  distribution  of  temperature  in  and  near  the  Gulf-stream, 

e  results  being  ejihibited  in  diagrams  by  the-  ayetem  of  enrvea. 
fir^t  of  these  represents  the  varying  temperature  with  depth ;  and, 
though  the  rate  of  diminution  cannot  be  thoroughly  understood 
without  inspection  of  the  diagram,  I  may  state  that  at  the  surface 
the  temperature  is  82°,  and  at  700  fathoms  38*^.  Several  other 
diagrams  represent  the  temperature  at  the  gnme  depth,  in  sections 
■Croat  the  Gulf-stream,  and  exhibit  some  remarkable  phaenomeua ; 
tiamely, — 1st,  that  the  Gulf-stream  is  limited  laterally  by  cohl  water, 
the  passage  from  one  to  the  other  being  so  abnipt,  that  the  boundary 
of  cold  water  has  been  called  *'The  Cold  Wall."  2nd,  That  there 
b  a  considerable  oscillation  up  and  down  of  the  liuefi  of  equal  tem- 
perature ;  and  that,  as  these  variations  are  permanent,  having  been 
obflerrcd  in  several  successive  seasons,  the  Gulf-stream  appeari»  to  be 
divided  into  sevend  bands,  with  interniediatc  streaks  of  colder  water. 

The  section  through  the  Gulf-stream,  off  Charleston,  is  the  mo«t 
plustrfltivc  of  these  facts ;  and,  as  this  section  is  almost  entirely 
within  soundings,  it  illustrates  another  curious  fact,  namely^  that  the 
oadllations  of  the  lines  of  equal  temperature  appear  to  be  influenced 
by  tbe  form  of  the  bottom.  Tjius^  for  example,  the  bottom  blopes 
gradually  for  fifty  miles,  reaching  a  depth  of  abmit  20  fathoma ; 
tlien  more  rapidly  for  sixty-five,  to  a  depth  of  lUO  fathoms,  when 
it  suddenly  (alls  to  a  depth  of  more  than  500  fathoms.     At  100 
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miles  the  depth  is  only  300  fatboms^  bo  that  a  ridce  rites  hat 
with  a  slope  very  steep  on  the  inshore  side  and  a  little  less  amrard; 
this  ridge  is  1 500  feet  above  a  hollow  seaward  of  it,  and  twehre  miki 
distant ;  in  another  twelve  miles  there  is  again  a  rise  of  500  ftet,  oo 
a  base  of  twelve  miles^  which  is  followed  by  a  depression  of  300  ftit 
on  a  bast'  of  fifteen  miles,  and  then  by  a  gentle  slope  upwards  with 
only  very  moderate  variations.  The  lines  of  equal  temperature  foUow 
these  bends  in  the  sea-bottom,  the  line  of  S7^  of  temperature  noldig 
down  m  the  deep  holbw  before  noticed  to  a  depth  of  600  fathcNB^ 
and  rising  up  over  the  ridge  to  the  depth  of  2'20  fathonoa,  TImm 
tariations  arc  curious,  as  they  show  that  the  cold  water  dom  QOt 
maintain  a  level  surface,  hut  follows  the  inequalities  of  the 
lilting:  np  or  lowering  down  the  warm  Gulf-stream  above  it;  and' 
easy  to  perceive  how  the  progression  of  animal  life  may  be  aflli 
by  such  circumstances.  In  lids  section*  the  temperature  at  175 
nautical  mtlcj  is  77°i  which  does  not  descend  lower  than  20  or 
25  fathoms ;  the  temt>erature  of  7*2^  to  about  75  fathoms ;  that  of 
67''  to  200;  and  of  62^ to 300  fathoms;  these  aeveral  zones  strtrtchiag 
out  ill  a  similar  manner  laterally. 

Mr.  Poole,  on  behalf  of  the  Government,  visited  the  Dead  Sea,  md 
the  Society  has  to  thank  the  Foreign  Oflliee  for  communicating  in  thia 
and  in  many  other  cases  the  information  obtained.  I1ic  object  of  Mr« 
Poole  waa  to  aaoertain  whether  nitre  could  be  obtained,  ai  r^MCll^ 
in  large  quantities,  but  he  found  none,  common  salt  haring 
parentiy  confounded  with  it  from  a  similarity  in  the  Arabic 
the  two  salts  ;  snljihur,  sulphurous  earths,  aiul  common  aalt 

Clucts  of  the  district.  Several  reports  on  the  Eruption  of 
in  Hawaii  cjime  to  us  from  Consid-geneml  Miller,  also  thraorii 
the  Foreign  Office.  This  eruption  was  remarkable  for  the  hei|pu 
of  the  mountain,  14,000  feet ;  for  the  time  during  vfhich  the  carrail 
of  lava  continued  to  flow,  about  three  months ;  for  the  distance 
which  it  passed,  iit\y  miles ;  and  from  the  fact  that  the  lavs 
underground  fur  a  consaderable  distance. 

From  Mr*  llnbbitge  wc  hare  had  an  ingenious  explanation  of  the 
manner  in  which  titc  detritic  matter  carried  down  by  streams  is  dis- 
tributed in  the  ocean,  being  carried  forward  by  the  velocity  a<eqitii«d 
by  the  river-water  in  its  descent  u|)on  land  and  drawn  downwvrd  by 

fravity,  but  slowly,  in  consequence  of  the  resistance  of  the  medtms. 
he  action  of  currents  modifies  the  direction  of  the  moving  matter, 
which  in  this  way  forms  a  film  or  plane  of  mud  or  other  detritus^ 
gradually  siukmg  downwards,  and,  in  Mr.  Babbagr's  opinion,  aQ»> 
tionaUy  capping  the  rocks  below  and  producing  the  appcmnnor  of 
outlieri.  Without  doubt  the  descent  ot  detritus;  mu«t  be  coodnctal 
in  soimthing  like  the  maimer  here  de^icrilied,  »ubiect  Co  tho  &• 
tttrbiag  action  of  stormi  and  currents  ;  it  was  Sir.  Habbage*!  objcd 
10  tiAOe  the  progress  of  the  descent,  and  to  speculate  upon  the 
fomatiOD  of  itnta,  whicb  be  has  dune  with   hit  i 
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on  tlie  nature  of  the  liquidit)'  of  lava  j  but  under  what  different  cir- 
camstances  does  he  now  advance  his  opinion  ?    The  theory  of  craters 
■^f  eleyationwas  at  the  time  of  his  first  writing  in  its  zenith,  as  every 
^be  seemed  to  follow  the  guidance  of  Von  Buch,  and  it  apjieared,  as  is 
^pten  the  case,  almost  a  duty  to  resist  as  a  lawless  intruder  every 
^me  who  differed  from  that  theory.     In  commenting  on  the  life  of 
Constant  Pr<?vost,  I  have  shown  how  he,  after  a  lapse  of  many  years, 
^^ul  foaod  it  necessary  to  abandon  the  standard  of  Von  Buch*;  and 
^Binay  he  fairly  stated^  that  the  great  majority  of  modern  geologists 
^TOw  hohl  the  opinions  which  Mr.  Scrope  advocated  witli  so  little 
success  more  than  a  quarter  of  a  century  ago.     All,  however^  have 
not  abandoned  the  theory  of  n  crater  of  elevation ;  many  are  still 
inclined  to  ascribe  a  larger  share  in   the  formation  of  a  volcanic 
moantain  to  the  elevatory  process,  than  would  be  the  result  of  simple 
fracture  by  explosive  aeriform  eruptions,  though  they  are  quite  ready 
admit  that  the  subsequent  eruptions  have,  by  successive  accumn- 
tions  of  lava  and  other  matters,  materiallv,  nay  principally  con- 
ducted to  the  present  result.     I  hope  to  be  al>le  to  recur  to  this  sub- 
ject again  ;  at  present  I  wDl  only  congratulate  Mr*  Sorope  on  haviag 
80  completely  outliTed  the  prejudices  which  were  at  first  so  strenuously 
^^posed  to  hia  theory  of  craters  as  well  as  to  his  view  of  the  senu- 
^Bgoidity  of  lava. 

^■^Mr.  James  Gay  Sawkins  risitcd,  in  1 H54,  the  Island  of  Tongataboo, 

one  of  the  Friendly  Islands,  which  had  been  recently  visited  by  an 

^•rthquake,  and  found  that  the  north -east  portion  had  been  tilted 

^Pbwn  so  BS  to  cause  an  encroachment  of  the  sea  for  two  miles  inland, 

^md  the  western  coast  had  risen  some  feet.     The  island  is  formed  of 

coral,  and  some  jiarts  of  it  are  116  feet  high.     This  earthquake  is 

inid  to  have  led  to  the  appearance  of  an  island  to  the  west  of  Ton- 

^BitaboOy  and  was   followed  by  an   eruption  at  an   island  to  the 

^^brth.     Mr.  Sawkins  is  of  opinion,  that  upheaval  predominates  over 

^^hsidence  in  the  Pacific,  and  mentions  the  occurrence  at  Tahiti,  one 

of  the  Society  Islands,   of  alternate  layers,  upon  highly  elevated 

ground,  of  coral  and  volcanic  lava,  so  that  there  mnst  have  been  time 

for  the  growth  of  the  coral  before  and  after  each  eruption  previous  to 

the  final  elevation  of  the  island. 

In  respect  to  papers  on  minerals,  Dr.  Rubidge  has  described  the 
geology  of  Namaqualand  and  the  bordering  countries,  and  explained 
the  manner  in  which  the  copper  is  found,  namely,  in  fissures  of  the 
which  is  disturbed  parallel  to  the  strike ;  it  also  occurs  in 
vices  of  the  rock  without  any  veinstone  or  ganguc.  The  ores  are 
incipally  the  oxides  and  silicates ;  and  the  appearances,  from  the 
le  of  distribution  being  sometimes  deceptive,  have  led  adveuturerg 
imagine  that  they  have  found  a  mountain  of  copper  ore.  Mr.  Dick 
g:iven  ufl  an  analysis  of  the  iron-ore  from  the  IVliddle  Lias  of  York- 
The  Rev.  R.  II.  Cobbold  has  announced  the  existence  of  a 
bright  but  not  bituminous  coal  uear  the  city  of  E-u  in  China ;  this 
information  coming  to  us  through  the  Earl  of  Clarendon  as  Foreign 
Minister.  The  Rev.  W.  S.  Symonds  pointed  out  the  analogy  between 
the  effects  of  the  great  Malvcru  Bonfire  on  the  syenite  forming  the 
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platform  on  which  the  fire  restefi,  and  that  of  trap  and  gr^nMoM 
dykes  upon  the  same  rock  iu  a  neighbouring  quarrr. 

Mr.  J.  8.  Wilson,  Geologist  to  the  North  Auj^traliau  ExpeditioQ, 
haa  contributed  a  brief  notice  of  the  coal-formation  of  the  nngh  boor- 
hood  of  Sydney.  The  sandBtonea  and  shales  asaociated  with  the  ooal 
resemble  those  of  England,  and  the  coal-shales  abound  io  leaves 
of  plants,  with  much  bituminous  matter.  There  are  two  seams 
of  coal,  the  shale  covering  the  opiwr  seam  being  uterlaid  by  a  Irtip- 
eonglomorate  ;  a  triip-dvke»  9  feet  thick,  cutting  through  the  wbole  at 
Nobby's  Isiantl.  Mr.  \Vilftou  mentions  two  example  of  fossil  foteiti^ 
the  first  resting  upon  a  bed  of  shale  generally  covered  at  high  W«ttf» 
the  roots  and  stems  hariu^  bceo  tbatiUied  so  as  to  become  «  rkli  in»- 
stone.  In  one  locality  of  the  shak  Mr.  Wilson  statM  the  dimowmj 
of  fine  specimens  of  Lepidoffrndrfm,  Amongst  many  other 
upon  the  igneous  rocks  and  metatnorphic  rocks,  Mr.  WUmq 
the  Meuracy  of  the  statement  of  Mr,  Oderaheimer.  that  "  diofitiil 
■yeoitic  rocks  are,  in  the  gold-fields  of  the  Pc«l,  the  excluatyt 
of  the  gold-quartx- veins,"  as  being  opposed  to  his  own  fYperieoet  If] 
other  respects. 

Mr.  8.  11.  Deckles  has  described  a  clifT-section  from  llasttngp  to 
Cliifend.  The  strata  noticed  form  two  remarkable  bands,  the  Wftf 
consisting  ofshale  and  associated  iroustonet  which  had  been  deacfibeit 
by  Mr.  Webster  (his  description,  howie?er,  requiring  some  modifiea* 
tion),  and  the  lower  of  sandatotie  with  several  layers  of  clay  of 
intensity  of  colour.  These  bands  undulate  in  the  cliC 
rising  on  its  face  to  the  height  of  20  feet,  and  then  sinking 
below  the  water-level.  All  the  organic  remains  indicate 
in  fresh  water.  The  shale  with  ironstone  at  the  top  contains 
Vmmid^  Insecfti  (as  before  stated  by  Messrs.  Binfield),  and 
flittrbiii,  whttit  the  Itomtone  it^ielf  al»oundn  with  vegeuble 
The  MiHitmie  ooQlaina  small  varieties  of  Vnio  and  CMta 
pllilU,  whilflt  the  layer  of  elav  immediately  below  it 
ftne  sf^'^mens  of  a  Zamia,  and  of  two  other  pUuita,  topther 
a  large  Anodont,  a  small  PaUrlinttt,  and  fotae  saaU  eoprattllB 
bodies  of  rare  oocurreuce.  The  lower  Uyer  of  cUr  ii  not  fieh  fel 
fossils,  but  the  disooTery  of  the  dorsal  rays* of  /f  jiMM  joidte  Mr* 
Beckles  in  hoping  for  Ibrthtr  diMsoffir  wkh  a  nwM  taHuuht  mamh^ 
uauon.  Tbeee  beda  eomtitsta  the  lommk  vMhle  mtmhort  of  thi 
Wealden  at  Hastings* 

Several  short  papers  of  a  miaeellatieotis  ehiracter  wert  alio 
butedy  each  communicating  some  iaolated  ftot(  lOfih,  for 
that  br  Mr.  Bunbury,  of  a  deposit  of  black  peaty  mud  20  fret' 
fomiea  at  the  bottom  of  a  mere  near  Wrrtham  Hall,  Norftlk. 
This  mud  is  vegetable  matter  in  a  more  complete  state  of  dtcowpo 
aaiion  than  orduiary  peat^  and  imbedded  in  it  is  an  horiaootat  layv 
of  compreved  hitt  ondecsyvd  moss,  from  2  to  6  inchi-s  thick»  tha 
BUMB  hetng  the  oommon  Bfpmttm  jiaitans.  The  prat  aho?a  mA 
below  th«  monhand  Is  pnH*isi'lv  the  same ;  numerous  horns  of  taA» 
deer  are  found  ia  the  peat  at  a  Jqith  of  5  or  6  fevt,  acmie  havti 
cat  apparently  wHh  a  nw  i  seanui  of  sand  oeciir»  aa 


ARIVIVBRSAIIY  ADDRESS  OT  TRK  PRESIDBHT* 


ffimtf  and  fragmenti  of  quarti»  the  gravel  of  the  country  ;  trunks  of 
trees,  probably  the  birch  and  oak,  tmd  oak-posts,  shaped,  pointed, 
and  standing  erect,  were  also  found.  Mr,  Biinbiiry  concludes  from 
the  state  of  the  moss,  that  aquatic  mosses  arc  not  rapidly  destroyed 
by  moisture,  and  that  the  want  of  mosses  in  former  geological  periodi 
most  be  explained  upon  some  other  principle.  The  moss^hed  is 
presumed  to  have  been  ibrmed  at  least  some  centuries  ago. 

Ad  aDalysiB,  by  Dr.  Richardson  and  Mr.  Browell,  of  mhieral  waters 
brought  from  the  borders  of  Persia  by  Mr.  W.  K,  Loftus,  proved  that 
these  waters  are  more  or  less  rich  in  carbonate  of  soda.  A  notice  by 
Mr,  J.  Wolley  of  an  ice-eanicd  boulder  at  Borgholm,  1 0  feet  long, 
7  broad,  and  6  thick,  a£Fords  an  interesting  recent  example  of  the 
transporting  action  of  coast-ice.  Mr.  Cleghom  contributed  a  paper 
OQ  the  origin  of  the  potholes  which  are  observed  on  the  surface  of 
tlie  granitic  rocks  of  Cornwall]  now  raised  many  hundred  feet  above 
tlie  sea-level,  and  which  arc  ascribed  by  him  to  the  former  action  of 
the  sea,  when  beating  upon  them  as  pari  of  the  coast ;  other  writers 
have  considered  them  as  one  of  the  results  of  glacial  action  ;  either  ex- 
planation being  perhaps  preferable  to  the  more  ancient  one,  which  sup- 
pofled  them  all  to  have  been  formed  by  the  agency  of  man.  A  sketch 
of  llie  geology  of  Trinidad  was  given  by  Mr.  II.  G.  Bowen.  in  the 
north, unfoBsiliferous slates,  flagstones,  and  limestones  occur;  and  some 
of  Ibe  ochreous  quartz-veins  are  slightly  auriferous.  Alluvial  beds,  60 
feet  thick*  are  extensive  in  this  district.  In  the  south,  sandstones, 
variolated  sands,  hgnitiferous  clays  (sometimes  jasperized),  and  the 
Mornga  limestone  form  the  base  ;  blue  aud  brown  clays  with  bitumen, 
comprising  the  pitch  lakes,  salt  and  alum  springe,  &c.  succeed ;  then 
a  modem  marine  sand  formation,  from  50  to  100  feet  thick ;  and 
lastly  alluvial  deposits,  seldom  more  than  30  feet  thick* 

Mr.  H.  J.  Moyle,  through  Consul-general  HUlicr,  forwarded  a 
notice  of  the  occurrence  in  Siam  of  various  metalliferous  ores,  prin- 
cipally cupreous  j  this  being  another  contribution  from  the  Foreign 
Office.  The  Rev.  W»  B.  Clarke  has  furnished  a  note  on  volcanic 
bombs  in  tlie  alluvial  drift  of  Victoria  and  Tasmania. 

Mr.  Morris  announced  the  discovery  of  Allophane  at  Charlton, 
Kent,  in  the  fissures  of  the  chalk  ;  a  substance,  which  occurs  under 
ojnilar  conditions  in  the  chalk  of  Beauvais  b  France,  and  in  other  rocks 
in  Thiiringia  and  Saxony.  Mr.  Morris  suggests  that  the  hydrated 
silicate  of  alumina  may  have  been  tbrmed  by  the  filtration  of  atmo- 
spheric waters  through  the  superficial  deposits.  In  the  case  of  sta- 
lactitic  hydrates,  the  decomposition  of  the  minerals  of  the  rocks  puts 
their  elemenlar}'  constituents  in  a  fit  condition  to  be  thus  carried  away 
by  water ;  and  it  is  not  improbable  that  such  decomposition  may  be 
still  proceeding  in  certain  clay  and  sand  deposits^  with  similai 
results » 

It  has  been  frequently  remarked,  as  s  source  of  regret,  that  small 
isolated  papers,  such  as  the  preceding,  should  now  form  so  large  a 
proportion  of  our  contributions,  long  papers  embracing  a  large  ex- 
tent of  country  being  comparatively  rare ;  but  I  think  this  complaint 
ifl  nnreaioaable,  as  we  can  scarcely  expect  that  long  papers  snould 
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be  now  written  except  upon  entirely  new  localities  :  and  that 
papers  fitted  to  fill  up  gaps  in  preceding  descriptions,  or  to  mtMf 
and  amplify  some  of  the  details  upon  which  they  were  fotuidcd,  ahiNili 
now  be  more  current.  It  is  the  result  of  the  approximadoo  to  per* 
feetion  in  our  science. 

We  have  had  from  Professor  Owen»  seveml  papers  during  t)ii»  1» 
ston,  all  temliu<:  to  fill  up  the  g;op$  in  our  knowledge  of  the  ftfl^ 
brated  animals  of  the  ancient  ey>oehs  of  the  world,  or  to  complete  lib>_ 
htjitory  of  those  already  known.  The  Stereoffnathus  Oolitiema^ 
been  before  named  and  described  by  Charlesworth ;  and  from 
fragment  of  a  lower  jaw  obtained  i'ront  the  Stonesfield  alate  b? 
Rcr.  J.  Dennis,  and  previoualy  noticed  at  the  British  Assodatioo  ia 
August  last.  Professor  Owen  was  enabled  to  determine  that  tlieaiitiiiil 
is  moBt  probably  a  diminutive  non-nuninant  Artiodactyle,  of  aunt- 
Torous  habitii ;  its  nearest  allied  forms  not  being  existing  tTpea»  boS 
rather  the  IlyTacotherium^  >tierothenum,  and  Hyopotamua  of  the 
Tertiary  deposits.  He  then  explained  the  reasoning  process^  by  wfaieh 
aach  determinations  were  deduced  from  so  small  a  fragment ;  tae  moB* 
malian  character  being  determined  by  the  two-fanged  implatttatilMI 
of  the  teeth,  and  tht*  pachydermatous  alhiiities  by  the  pecnliar  i 
pidate  and  cingulated  molars,  such  structural  peculiarities  haTiogl 
before  ascertained  to  exist  in  certain  known  Pachydermata.  In 
caae  the  Professor  determined  tlie  natural  position  of  the  animal  by 
morpliological  resemblances  or  by  structure,  not  by  physiological 
aiderations  or  functional  adaptation ;  but  the  Professor  obaenret, 
though  the  palaeontologist  must  depend  more  frequently  on  the 
phologicat  tban  on  the  physiological  basis  of  reasoning  in 
the  affinities  of  an  animal,  the  pbysiokgical  relations  of  wbirh 
must  hO  often  be  ignorant  of,  yet  in  many  cases  the  analyaia  may  be 
aafely  made,  from  the  manifest  functional  adaptation  of  the 
examined.  Let  me  add,  that  in  any  case,  the  result*  in  a 
sophieal  »ense,  must  1>e  imperfect  until  the  physiologioal 
bat^e  been  discovered  ;  for  until  then,  the  animal  must  be  < 
miaa  of  dead  l)ones,  like  a  crystal  or  other  object  of  definite  form, 
not  an  active  member  of  the  universe,  destined  to  play  it*  own  f 
in  the  scheme  of  animal  existences. 

In  another  paper  Professor  Owen  gives  the  detailed  es 
of  the  tibia  of  the  large  fossil  bird,  from  the  Lower  Eocene  of  Mcodoa' 
near  Paris,  named  by  Hcl>ert  Gattornu  Parisietms.  Having 
Adly  compared  this  bone  with  the  corresponding  bone  in  ~  ~ 
NotomU,  and  the  nearest  related  Ordera  of  living  birda^ 
Owen  concludi-s  that  the  G^uiomis  was  about  the  sue  of  th« 
but  comparatively  slenderer*  and  that  its  nearest  aSnitio 
the  Waders,  and  must  j»robabIy  with  the  Rallidse,  but  that  the 
it  manifestly  distinct  from  any  living  genus.  Here  again,  in  a  de- 
ttniiiiiation  founded  on  morphological  oonaiderations,  Uie  imporunt 
fact  to  the  student  o(  the  world*s  history  is,  that  the  bird  was  phy- 
siologically a  gigantic  wader. 

Professor  Owen  next  described  a  collection  of  mammalian 
from  the  Bed  Crag  of  Suffolk,  including  the  ^laocer^  of 
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he  considers  the  species  closely  allied  to,  if  not  identical  with  Rh, 
meffarhintis  of  the  Older  Phoceue,  or  Rk,  Sckieiermacheri  of  the 
Miocene,  two  species  ol*  the  genus  Shr^  both  Miocene,  a  TapiruSt  an 
Eqtius,  a  Mastodon,  sufiposed  to  be  Af .  amfusfidens^  a  Dicranocerot 
and  a  Meffaceroa,  a  Fdis,  &  Canisj  an  Ursu^^  and  Cetaceti^  Professor 
Owen  stating  that  the  majority  of  the  specimens  are  closely  allied 
to,  if  not  identical  with,  Miocene  species. 

The  determination  of  a  large  Serpent,  from  Capt.  Spratt's  coUec- 
n  of  Greek  freshwater  tertiaries,  of  the  eize  of  a  large  rattle- 
ke,  and  probably  venomonsj  was  also  interesting ;  Professor  Owen 
remarking:  that,  though  the  mythoiogical  history  of  the  Greeks  had 
given  creation  to  snakes  of  great  magnitude,  none  such  are  known 
in  the  existing  fauna  of  Europe. 

Every  one  is  now  aware  that  much  difference  of  opinion  has  lately 
arisen  respecting  the  classification  of  the  lower  portion  of  the  paltco- 
zoic  rocks,  some  being  disposed  to  allot  the  lower  portion  of  the  Silu- 
rian series  to  the  Canihrian  fonnation,  and  others  maintaining  that 
the  fauna  of  the  lower  Silurian  and  the  fauna  of  the  upper  Silurian 
form  one  complete  whole,  behig  far  too  intimately  connected  with 
each  other  to  admit  of  separation.  The  advocates  of  the  fonner 
opinion  appeal  to  the  evidence  of  foreign  couiitries,  and  endeavour 
to  prove  that,  taking  into  acco^int  their  fossils,  tbe  difference  becomes 
too  great  for  the  maintenance  of  unity ;  whilst  their  opponents  main- 
tidu  that  we  must  look  at  tbe  British  succession  of  strata  by  itself, 
and,  from  the  amount  of  analog)^  there  observed  between  the  upper 
and  lower  Silurian,  conclude  that  they  form  but  one  system ;  and 
then  make  similar  comparisons  for  other  countries;  or,  in  other 
words,  that  we  must  expect  to  find  eo-esListiug  and  therefore  repre- 
ntativc,  not  identical,  fauncc.  This  trutb,  for  it  is  assuredly  one, 
have  before  alluded  to  ;  and,  when  we  consider  the  great  difficulty 
determining  the  rate,  extent,  and  direction  of  the  expmision  of 
ecies  from  their  first  centres  of  creation,  we  may  well  admit  that 
re  is  a  question  before  us  worthy  nf  patient  and  calm  discussion. 
low  the  most  ancient  rocks  known  to  be  fossiliferous  aii  immense 
ickiiess  of  flaggy  and  slaty  beds  occur  in  Wales,  which  have  hitherto 
n  considered  uufossiliferous  or  azoic,  but  Mr.  Salter  has  produced 
roofs  that  even  here  organic  life  had  commenced.  In  the  nearly 
omiltered  sandstone-beds  on  the  eastern  side  of  the  Longmynd  he  dis- 
covered traces  of  Annelides  and  fragments  of  a  Tribbite,  and  m  tbe 
grits  near  Bangor  a  supposed  Fucoid.  The  Annelides  he  refers  to 
Aretticola  didymay  and  he  has  given  the  name  o^  Paheopyge  Ramsa^i 
to  the  Trilohite,  which  he  considers  allied  to  the  Beikelocephalus  of 
D.  Owen.  He  also  deduces  from  the  surface-  or  ripple-markings  of  the 
flags,  a  proof  that  the  conditions  of  sea  and  land  at  this  remote  epoch 
were  very  analogous  to  those  now  observable,  though  in  this  case  the 
ancient  ahore-deposits  have  been  thrown  into  a  vertical  position.  For 
correct  specific  determination  tbe  specimens  are  probably  too  imperfect, 
but  they  may  at  least  be  received  as  curious  indications  of  the  actions 
going  on  anterior  to  the  Silurian  deposits;  whilst  the  presence  of  a  Tri- 
lobite  appears  to  show  what  coula  not  have  been  inferred  from  the 
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Iiisb  Olhamiat — thnt  the  chamcteristic  type  of  orguiization  of  the 
SOiirian  epoch  Imd  already  manifested  itself. 

Mr.  Salter  also  proposed  to  form  a  new  genus  for  that  mxiBriEaUe 
form  of  Cephalopoda  described  by  Sowcrby  aa  Orihoceras  bimakmrn 
tum^  and  figured  in  the  '*  SiluriaQ  System/*  aud  in  **  Siluruu"  Intlii 
form  ordinary'  septa  are  pierced  by  an  exceutric-beaded  iiphoMliy 
■loDgside  of  whieli  a  deep  lateral  cavity  passes  dowQ,  aflMav  «l 
least  Beven,  if  not  more,  oil'  the  septa.  Though  the  ch«raet«r  Oivhi 
BheU  may  be  elucidated  by  the  {structural  peculiarities  of  OriAaefrm 
paradoxieuntt  and  of  Gonio^rrag,  ita  real  affinities  are,  in  Mr.  Salt^t 
opinion,  with  Jacoceras  and  Cameroceraa.  So  great  a  perulisuitj  of 
structure  appears  to  justify  the  formation  of  a  new  gvoua,  alt' 
the  object  of  the  lateral  cavity  has  not  been  sattsfactonly  erpi 
Mr.  Salter  has,  therefore,  called  it  Diplocertu,  Mr,  Salter 
aUo  a  new  Bp«dei  of  Mtoctra*  from  Ludlow,  under  the 
A,  Barranditj  the  genus  itself  being  new  to  Britain* 

Mr.  Salter  aud  Mr.  W.  H.  Bailj  cave  a  list  of  the  foaab  found 
in  the  chalk-fiints  and  greensand  of  Aberdeenshire,  notices  of  whi^ 
liave  been  ahready  publiohed  in  other  journals.  The  foasils  arc 
characteristic  of  Uie  upper  greensand,  but  the  Lima  eiegt 
found,  in  association  with  the  ordinary  Inocerami  and  MMnUm  tf 
the  chalk,  in  the  rolled  dints  whkk  foffli  teffimft  fOUnd  tb»  WSb  ll 
Aberdeenshire,  in  new  to  Britain,  nid  sflbrdi  tlwnlbreiOiDa  rtwmm  Itar 
numesting  a  former  continuity  of  the^c  beds  with  tha»cof  the  foot]! 
of  Sweden.  In  Ireland  I  have  shown  that  the  basalt  in  one  locality  i 
upon  a  bed  of  flints,  which  Is  there  the  init\  t «  pt  r-rttfntivc  of  the 
taceous  formation;  but  so  great  must  be  the  Lhllkulty  of 
any  certain  result  from  materials  which  have  undaJ^OM  M 
wear  as  these  flints,  that  I  should  hesitate  to  draw  so  large  a  i 
as  the  former  continuity  of  Uie  Scotch  and  Swedish  beds,  tlioiiKfa  I 
should  come  to  another,  perhaps  equally  importaDt»  tmMOtkj  tkaft  ifat 
dimatal  and  other  conditions  of  the  Scotch  and  &iv«dilh  iTCBi  «at 
at  the  cretaceouB  epoch  so  siniihir  as  to  product  ft  cKott  ifMiiiblajict 
between  thdr  reapectiTe  faunte. 

Mr.  J.  W.  Kirkby,  in  a  contmunicatian  mads  thrnugfa  Mr.  Dsiid* 
sovi,  notices  the  occnrreni*e  of  a  minute  Malaooatncoiu  C'nisfcwB  in 
the  magnesian  limestone  of  Durham.  It  appe«n  to  be  tlia  aam  ■ 
the  Tniobites  problema tints  of  Schlotheim,  and  PaUmerm^fmt  pm^ 
bhwmiiem  of  Schauroth ;  bat,  in  the  opinion  of  Mr.  C.  B«trt»  it  li 
naarly  related  to  the  Isopoda,  and  represents  their  tmmatttrr  mlhm 
than  their  mature  form.  Every  rect^tkm  of  a  recent  tjwm  oC 
structure  in  these  ancient  rocks  is  of  interest,  as  tendiiif  to  ormk 
down  the  abrupt  organic  barrier,  supposed,  most  proliiiblT  witJi 
little  reason,  to  separate  geological  formations.  Amongst  tbe  otWr 
ibanb  noticftdt  was  a  new  species  of  Chiton^  €.  HotPmammt, 

Mr.  8.  P.  Woodward  described  the  appcnranoe  of  tome  Orikatw 
rata  as  exhihitrd  in  polished  slabs  of  lunestooe  bftmglit  li^  Mr. 
Ix>rkhart,  from  Sbanghae,  in  Chiniu  but  supposed  to  hare  hmm 
brought  ^roni  imiia  puiee  200  miles  distant,  where  tbey  afiprcr  li 
hMfmg  been  moiuited  ni 
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The  fossils  are  supposed  to  have  been  of  Devonian  age,  and  Mr, 
Woodward  explains  the  manner  in  wliich  the  mnd  aurrounding  the 
shell  had  entered  into  some  of  the  chambers,  in  which  the  Biphnnele 
wa^i  inconipleti.' ;  how  water,  charged  with  carbonate  of  lime  in  solu- 
tion, had  filtrated  into  others,  either  hning  them  with  a  calcareous 
tufa,  or  filling  them  with  a  crystalline  limestone  ;  and  that  in  others, 
the  calcareous  lining  not  having  been  complete,  the  mnd,  on  the  dis- 
solution of  the  external  shell,  had  penetrated  and  filled  tip  the 
vacuity.  Mr.  Woodward  also  pointed  out  certain  appearances  tend- 
ing to  show  a  gradual  separation  and  collapse  of  the  lining  mem- 
brane of  the  air-chambers  towards  the  apex  during  the  lifetime  of 
the  animal ;  and  concluded  with  some  remarks  on  the  structure  and 
filling  up  of  the  siphnncle  in  Actinoceras  and  other  allied  forma  of 
Cephalofoda.  Doubtless  these  ingenious  remarks  of  Mr,  Woodward 
wiU  recall  to  the  mind  of  many,  the  former  labours,  and  particularly 
the  verbal  expositions,  of  the  late  Charles  Stokes,  who  devoted  so 
much  of  his  attention  to  the  elucidation  of  the  Orthocernla, 

Mr.  Binney  brought  under  the  notice  of  the  Society  the  suppoBed 
foot'priots  in  the  millstone-grit  of  Tintwistle,  Cheshire.  The 
impresfiioDs  are  five  in  number,  the  two  longest  measuring  13 
inches  in  length  at  the  bottom,  and  1  /  mches  at  the  top,  with  a 
breadth  of  4  and  3|  inches  at  the  bottom,  and  H  and  9  inches  above, 
and  a  depth  of  3  inches.  The  distance  between  the  impressions  ia 
■^  W%  and  there  is  some  little  diflTerence  in  shape,  arising  appa- 

tly  from  the  accidental  casualties  of  an  animal  moving  on  wet  sand, 
Suppoeiiig  the  impreBsions  to  have  been  made  by  the  same  kind  of 
animftl  which  produced  thi>ae  on  the  Permian  sandstone  of  Com- 
le,  though  they  are  much  larger  than  those  of  Ckelit'/mua  Titan 
of  Jardine,  Mr.  Binney  proposes  the  name  of  €.  hiffens. 

Mr.  Rupert  Jones,  in  a  very  interesting  ajipendix  to  a  paper  by 
the  Rev,  P.  B.  Brodie,  on  the  Upper  Keuper  Sandstone  of  Warwick- 
shire, make^  a  very  important  rectification  of  fossil  organic  nomeu- 
datare,  by  showing  that  some  of  the  minute  species  of  Fomfhnomi/a 
llioald  be  removed  from  the  Molluscs,  and  classed  with  the  bivalved 
phyllopodous  Crustacea  (£)t/omo«/rae^),  their  nearest  analogue  being 
found  in  the  genus  Estherta  of  Ruppell  and  Baird.  The  great  abun- 
dance of  individuals  in  the  species  which  has  given  rise  to  these  oh- 
tervations,  the  Ptrndonomya  minuta,  or  Estheria  minufa  of  Jones,  in 
the  Trias  of  Europe,  readers  it  characteristic  of  the  deposits  of  that 
geological  epoch,  and  an  index  therefore  to  their  occurrence  in  other 
countries.  With  this  view  of  the  importance  of  the  fossil,  and  taking 
into  account  the  association,  in  some  cases,  of  labyriuthodout  and 
other  replihan  forms  with  this  £'*//ima,  and  in  others  that  of  the 
EitKeria  with  sandstones  and  shales  connected  with  the  flora  of  cer- 
tain epochs,  Mr.  Jones  justly  observes  that  it  may  be  used  in  deter- 
in  some  doubtful  cases,  such  as  those  of  Central  India,  and  of 
a,  whether  the  deposits  ought  to  be  classed  with  the  Triaasic 
th  the  Jurassic,  or  he  considered  a  transition-group  between  them. 
recent  Eatheria  is  marine ;  but,  as  closely-allied  forms  are  of 
freshwater  habit«,  and  as  some  8ped^  of  the  same  genut  are  marine, 
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and  others  are  freshwater,  and  as  some  Entomostrican^  croi 
occasionally  in  one  or  th^  other  medium,  do  certain  eridence  can  be 
drawn  from  the  fossil  alone  as  to  whether  tlie  Triasmc  depostU  wen 
those  of  rirertv,  of  lakes,  or  of  seas  ;  hut,  taking  the  association  of  fcafli 
into  account,  Mr.  Jones  seems  justified  in  sug^geslhig,  ou  reterener  to 
the  plant-bedji  of  Nagpur  and  Virginia,  that  "  these  plant-bcda  ihth 
reptdes  and  crustaccana  may  indicate  the  terrestrial  and  lAcnstnoe 
conditions  only  of  the  early  secondary'  periods/*  Mr.  Brodie  fanl 
pomted  out  (from  footmarks)  in  his  paper  the  existenct*  of  a  Lttbyriii- 
thodont  animal,  had  noticed  tlie  presence  of  bones,  teeth,  and  apim 
of  Acroifus,  with  other  small  teeth  and  scales,  and  recorded  the  ex- 
istence of  plants,  and  then,  remarking  upon  the  abundance  of  the 
PtmdoHomya,  he  justly  says, — **  It  is  singular  that  the  ^ 
should  be  the  only  shell  at  present  known  in  strata  of  such 
and  thickuess  as  the  Trias  [in  England],  and  the  more  ao,  as 
seems  no  reason  why  the  sea  should  not  have  been  tenanted  by 
contemporary  forms  of  MoUusks  equally  suitable  to  the 
ditions  of  marine  Ufc  :**  the  so^efltiou  of  Mr.  Jones  would 
this  difficulty,  by  favouring  the  idea  of  a  large  lacustrine  fd 
In  a  paper  by  Mr.  Plant,  on  the  upper  keuper  of  LdcGSter» 
iheria  again  uerforms  a  proniineDt  part,  being  associated  with  pbuili< 
and  with  fish-remains;  and  I  may  add,  that  Mr.  FUxit  aoa  Mr. 
Jones  both  recognize  the  discernment  of  Mr.  Morris  and  of  Sir 
Lyell,  who  had  pre\iousIy  pointed  out  the  eroataeeai 
the  Poikbmmyat  though  they  had  not  fully  eatabliBbad  il 
croscopical  examination.  X  may  observe  that  Geinitz  placei  tint 
in  the  Penman  strata,  with  a  remark  that  it  strongly  rcscmhtet 
thin  shells  of  Cypris,  and  refers  to  the  discussion  by  Dclahaye  i 
Landriot,  who  maintained  its  crustacean  character  in  1 H4S. 

Having  thus  given  a  sketch,  as  it  were,  of  the  labours  of  our  Society, 
I  most  for  a  few  moments  turn  to  those  of  that  national  institiiliiMi 
^beeially  directed  towards  the  development  of  Geological  Sciciica  mad 
tne  advancement  of  its  most  important  practical  application  in  tliii 
country  :  I  mean  the  Museum  of  Practical  Geology'  and  the  School  afi 
Mining  Science  associated  with  it.  Without  doubt  there  is  no 
tion  in  this  country  of  the  fonnation  of  which  the  GoTemroent 
well  feel  more  proud,  and  there  is  none  in  which  the  duties  allotted 
it  are  carried  on  with  more  xeal  and  ethciency,  though  quietljr  and  vn- 
OAtentatiously.  Sir  Iloderick  Murchison,  its  able  Director-geoefal. 
tells  us  tliat  m  England  maps  comprising  an  area  of  2-35/  square  milea 
have  been  published  ;  that  others,  amounting  to  a  further  area  of  996 
tquare  mites,  axe  on  the  point  of  issue,  and  that  an  area  of  r74 
OKues,  oomprising  subdivisions  of  the  oohtic,  wealden^  cretaoeocia 
lertaary  groups,  complicated  by  faiUta,  have  been  geologically 
Teyed  preparatory  to  being  mapped ;  that  in  Scotland  the  aix4ncli 
maps  of  Edinburgh  and  Haddington  have  receiTed,  or  are  recetvin^ 
^  S;^l<^ca]  outonea  of  the  coa{*fieIda»  and  their  aasoctated  depoiitts 
that  in  Irelaod  1604  tqnafe  mUes  of  country  have  been  surverra,  tad 
that  tectioua  have  bet-n  run  along  4 1 7  miles  of  wild  and  rugffeu  coasts ; 
80  that  w«  may  fairly  affirm  that  the  officers  employed^  aMaqieciaUy 
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the  local  directors.  Professor  HnTnsay  and  Mr>  Jukes,  have  done 
everything  in  their  power  to  advance  the  progress  of  the  work.  But 
from  the  report  of  Sir  R.  Murchisoa  there  is  one  part  of  the  eata- 
bhshment  still  kept  much  below  the  strength  necessary  for  carrying 
on  the  work  efficiently,  and  that  is  the  Falceontological  staff.  Mr, 
Salter  and  his  temporary  assistflnts  may  be  sufficient  to  keep  pace 
with  the  collectora  in  England,  and  to  ensure  that  fossils  shall 
be  examined,  compared,  and  named  soon  after  they  have  been 
found  ;  but  that  be  should  be  able  to  do  the  same  for  Ireland  and 
ScoOand  is  manifestly  impossible,  and  in  conse(|ueiice,  we  leani  that 
*' although  the  Irish  collections  have  been  increaHing  at  the  rate  of 
several  thousand  specimens  per  annum,  no  genera!  examination  of 
them  haa  been  made  for  the  last  eight  years  ;  wor,  indeed  any  exami- 
nation of  them  at  all,  except  of  a  partial  and  necessarily  imperfect 
nature,  even  when  conducted  by  the  late  lamented  Professor  E. 
Forbes  and  Mr.  Salter ;  the  latter  now  alone  executing  the  duties  of 
Palsontotogist  of  the  United  Kingdom."  It  is  manifest  that  Sir  B. 
Murdiison  asks  only  for  what  is  absolutely  indispensable  when  he 
urges  the  appointment  of  a  Palajontologist  for  Ireland,  and  we  may 
hope  also  one  for  Scotland.  Of  British  fossils,  15,055  species  have 
been  classified,  and  of  foreign,  545;  742  of  these  have  been  placed  in 
*ic  cases  of  the  Museum ;  but,  notwithstanding  all  the  devotion  of  Mr. 
Iter  and  his  temporary  assistants,  how  is  it  possible,  without  fur- 
»r  aid,  that  the  fossils,  which  are  the  very  elements  of  all  Geological 
luction,  should  be  properly  examined,  and,  iitill  less,  accurately 
iwn  and  rapidly  published,  so  as  to  keep  pace  with  the  pubhcation 
the  survey  which  depends  upon  them  I  I  need  not  at  present 
rell  upon  the  Museimi  of  Jerrayn  Street  further  than  to  say  that 
le  Geological  Survey  itself  is  only  one  portion  of  the  duties 
the  esLabhabment  connected  with  it.  It  forms,  in  fact,  the 
•ad-quarters  of  a  great  educational  institution  including  amongst 
Professors  some  of  the  most  eminent  men  of  the  country ;  each 
his  respective  brauch  advancing  the  cause  of  sound  practical  edu- 
cation, ^Ir,  Hunt  has  continued  to  preside  over  the  Mining  llecord 
Office  with  great  advantage  to  the  statistical  branch  of  iieology. 
Mr.  Huxley,  the  distinguislied  naturalist,  has  during  the  session 
delivered  a  course  of  50  iecturea  upon  general  natural  history  ;  Mr, 
Warington  W.  Smjlh  has,  in  addition  to  his  labours  in  the  field, 
whilst  examining  the  mining  districts,  and  to  those  of  auperintending 
the  publication  of  his  report  on  the  Iron  Ores  of  the  North  and 
North  Midland  Counties  of  England,  and  preparing  the  quarter 
sheets  relating  to  the  coal-fields  of  North  Staffordshire  for  puhHca- 
tion,  dehvertd  a  course  of  (iO  lectures  on  mining,  and  of  40  on 
mineralogy,  besides  an  evening-course  on  mining  for  working-men, 
itures  have  been  given  to  working-men  by  Professor  Huxley  on 
fatural  History  ;  by  Professor  Ramsay,  on  Geology ;  and  by  Pro- 
ior  Willis,  on  Applied  Mechanics  ;  the  Chemical  Laboratory  has 
•n  ably  managed  by  Professor  Uofmann,  and  the  number  of  his 
idents  has  considerably  increased  ;  the  Metallurgical  Laboratory 
m  like  maimer  been  most  abiy  managed  by  Dr,  Percy,  who,  with 
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hk  chamcteristic  zeal  for  sdence^  haa  not  onljr  applied  hts  own 
mental  resources  towardii  the  advaneetneot  o(  the  inatniidtimiil  ob* 
iet'ts  of  the  mstitiition,  and  hU  ekiU  in  Tarious  aiuUfiefp  but  out  «f 
Ju»  own  private  fimds  hoa  provided  an  aasbtant,  auJ  p«id  isr  maf 
other  expenses  oC  the  Laboratory.  He  bia  delirered  a  ooofw  of  SO 
lectures  ou  metallurgy,  and  6  ereniii^lecturef  on  metala,  to  wufkii 
men.  Surety  there  u  in  tbia  statement  proof  of  a  seal  and  abllilj 
which  cannot  be  overrated,  cannot  be  overpaid ;  and  it  mar  well  m 
expected  that  a  people  90  remarkable  as  the  EngliBb  people  tn  hi 
sound  oommon  leoAe,  will  not  fail  to  perceive,  and  to  expiVM  tWi 
conviction  founded  u(>on  that  percc^ption.  that  tbe  MiiMum  of  fte» 
tical  Geology  b  an  institution  for  the  people,  and  dflMmng  UlMiiMt 
of  their  support. 

l^t  nic  now  close  my  addreaa  by  a  few  obserrationa  neeeanrily 
occurring  to  my  mind,  aa  the  result  of  tliiM  invetUgttuiM. 
then,  it  appears  to  mc,  we  are  steadily  ptmtttn^  towwdi  • 
ledge  of  the  material  structare  of  the  crml  df  tk«  atith,  and  of  tl« 
modifications  it  has  undergone  iu  the  long  OODfOt  of  tgai ;  Ottd  ImIi 
a  knowledge  eeeme  eermiml  to  tlie  right  oppreeiatioii  of  aomr  if 
tbe  pbrauMiieiift  oonneeted  witb  the  viriatioite  m  the  fauno  aad  ion 
of  the  surface  of  the  earth.  In  regard  to  the  nottind  biatory  of  the 
earth,  every  day  produces  new  genera  and  new  ffpeciea  in  erery  gnat 
section  of  geological  formations  ;  and  yet  this  new  eridenoe 
not  appear  to  approximate  these  sections  togetherf  or  to  (1 ' 
more  into  one  great  whole,  so  long  as  the  test  applied  b« 
•peciea,  though  unquestionably,  if  all  the  formatiooa  be  takeo 
every  new  discovery  seems  to  supply  a  link,  and  to  briog 
gallic  elemeiita  of  fomiatious,  widely  apart  as  to  time,  ii 
ai  porta  of  one  great  and  Imroionious  orgBuic  syatefll. 
are  we  to  account  for  this  separation  in  time  of  the  etrmcnts  of  a 
creation  ?  Are  we  still,  with  Cnvier,  to  suppose  tiiat  it  has  rrsvllod 
frooi  auooeiaive  deetructious  of  a  partially  oonetmrccd  creatioa  aad 
renewals,  each  new  creation  supplying  deficienciea  ia  tho  po^ 
one,  hut  producing  others  by  leaving  out  eooe  of  the  elciBaali 
of  the  bst ;  the  ereations,  therefore,  remaining  imperfect  ?  Or  no  wo 
to  aoDpoee,  witJi  Blainvillf,  that  the  work  of 
oomplete,  and  that  the  gaps  now  visible  are  doe  to  tho 
dropfkiog-out  of  certain  ot^tlie  links  iu  the  course  of  coontleae  a^iaf 
Or  are  we  to  consider,  with  Lamarck  and  many  others*  thai  the  po^ 
lent  is  only  tho  development,  through  various  taceceiive  at^ei^  of 
the  peat,  and  that  the  lunita  of  poeiible  rariatiaii  and  tna 
of  apociei^  cithor  by  inperceptible  stefie  of  gradatioo  or  hf 
and  aoddaa  ohai^M^  regulated  ^  the  ongiioal  Uw  of 
not  yet  boia  dttcnuned  f  To  ooo  or  other  of  three 
must  neeaasarily  rrcnr,  and  so  far  ao  tho  wiadom  ami  power  of  the 
Great  Creator  are  oooeemed,  neither  OiBMgDH^nt  or  dimimah  it;  im, 
that  cnotiTe  nowrr  must  hafo  bom  mtciied.  it  ia 
ithar  It  acted  m  tbr  mode  of  Cmar.  or  in  that  of 
vilW,  or  tn  that  of  Lamarclu 
ouiat  have  been  in  the  oeattfo 
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the  creation  was  formed  as  a  whole,  and  members  of  it  were 
iUowed  to  perish  at  certain  intervals,  corresponding  to  the  successive 
physical  conditions  of  the  earth  ;  or,  the  whole  creation  being  men* 
tM&y  determined  bj  the  Creator,  those  portions  of  it  only  which 
corresponded  to  the  conditions  of  the  earth's  crust  at  each  epoch 
were  called  successitelj  into  existence,  various  classes  and  genera 
attaining  therefore  the  highest  development  under  circumstanced 
best  suited  to  the  requirefnonts  of  their  orgauiziition  ;  or,  the  final 
result  having  been  conceived  by  creative  intelUgence,  and  certain 
members  only  of  the  great  whole  called  into  existence,  Like  points  on 
the  circumference  of  a  circle,  and  imbued  with  such  a  power  of 
rital  development,  as  should  cause  them  in  successive  ages  to  fill  up 
the  whole  space  with  an  infinite  variety  of  organic  beings.  The 
great  discovery  of  Von  Baer,  of  the  existence  of  lower  forms  in  the 
embryo-state  of  higher  animalSj  has  been  supposed  by  specnla- 
tive  philosophers  to  favour  the  theory  of  development ;  but  it  doea 
no  more  than  prove  tliat,  whilst  the  animal  is  obliged  to  Hve  under 
conditions  different  from  those  of  his  complete  organization,  uo  new 
form  of  organization  is  adopted,  but  simply  one  of  those  belonging 
to  animals  who  ordinarily  live  under  such  conditions ;  and,  tliough 
the  perfect  animal  has  passed  through  such  changes,  the  successive 
developments  exhibited  during  the  embryonic  life  of  an  animal, 
or  during  the  period  of  a  few  weeks  or  months,  or  perhaps  a  year, 
ean  neither  be  taken  as  a  proof  of  a  separate  individual  existence, 
nnder  either  of  the  embryonic  tyj>es,  nor  represent  the  changes  which 
the  same  animal,  as  a  species,  may  have  really  passed  through  in 
countleag  ages :  on  the  contrary,  it  is  more  reasonable  to  suppose 
that  this  involved  structure  wtis  adopted  at  the  first  creation  of 
each  species,  and  indicates  only  the  simplicity  and  harmony  of 
natural  laws.  If,  however,  the  organic  creation  was  effected  as  one 
great  whole,  and  gradually  diminished  by  the  dropping-out  of  many 
of  its  links,  either  by  generic  or  by  specific  death,  how  can  we 
account  for  the  total  absence  in  the  deposits  of  early  times  of  any 
traces  of  the  now  living  animals  which  were  then  co-existent  with 
those  of  whom  such  abundant  records  have  been  preserved  ?  To 
me  it  seems  impossible  to  adopt  such  a  theory  without  combining 
with  it  that  of  development.  For  not  only  must  certain  forms  of 
organization  have  disappeared,  but  others  must  have  so  varied  as  no 
longer  to  be  recognized  as  identical  with  those  which  have  been 
revealed  to  us  in  the  stony  tablet  of  the  earth. 

I  have  alreatly,  more  than  once,  alluded  to  the  theory  of  colonies, 
proposed  by  M.  Barraiide,  and  I  cannot  deny  myself  the  pleasure 
of  once  more  recurring  to  it,  and  pointing  out  its  great  importance. 
Whilst  then  regrettmg,  more  than  condemning,  that  ill-judged  zeal, 
which,  seeking  to  restrict  the  inquiries  of  man,  by  insisting  that 
he  shall  take  all  his  opinions  of  creation  from  that  one  book  given 
unto  man  for  a  totally  different  object,  I  cannot  but  obsen'c  that  the 
real  history  of  the  creation  given  in  the  Bible  affords  a  wholesome 
caution  to  all  those  who  endeavour  to  explain  every  act  of  the 
Creator  as  if  He  had  been  a  man.      £zoept   an   regards   man. 
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creation  19  not  described  as  a  work  of  mantifActtiring  uigeniutTt  bat 
fts  an  Act  of  infinite  power :  let  the  earth,  let  the  sea,  let  tbe  air 
bring  forth  tilings  of  their  kind,  was  the  fiat  of  the  Almighty ;  tad 
I  cannot  but  tliinki  that  at  each  portion  of  the  earth  this  fiat  led 
to  the  produetion  of  genera  and  speeies  suitable  to  the  coDdttioM 
of  eacht  and  to  the  appearance^  therefore*  in  differeot  localitiet,  of 
species  representative  of»  bnt  rarely  identical  with,  each  other. 
On  such  a  principle,  how  easy  b  it  to  understand  that  the  colooiet 
of  M,  Barrande  should,  although  not  ideritical  with  those  speda 
which  had  pre-i-xisted  in  a  locality,  still  have  coexisted  with  tben! 
Absolute  identity  would  indeed  be  more  opposed  td  the  Iawi  of  em^ 
tioii  than  tlte  slight  variations  we  observe  in  closely  allied  fpecto. 

Let  rae  too  for  a  moment  refer  to  that  theory  which  would  a«*rilw 
the  destruction  of  species  to  the  agency  of  man,  and  has  9o«iEfai 
to  bestow  upon  the  human  race  an  antiquityTar  greater  thftti  that 
usually  amgned  to  it.  Doubtless  the  actual  number  of  yetfi  of 
the  existence  of  the  human  race  might  be  multiplitHl  ten-  or  a  Hm^ 
dred-fold,  and  yet  the  problem  left  unsolved,  Man,  as  n  gpedci^ 
in  a  natural  state,  ia  restricted  in  his  derebpmeut  by  the  haraahipt 
of  life,  and  the  difficulty  of  obtaining  subsistence.  80  far  frooi 
being  an  agent  of  destruction,  beyoud  those  hniits  which  render  the 
existence  of  the  Camivora  compatible  with  the  existence  of  the 
Etiminautia  and  other  harmless  aiiimab,  he,  perhaps,  of  all  antmak^ 
is  the  most  feeble  and  defenceless,  and  it  is  only  when  he  hii  be* 
oome  a  civilized  species  that  his  race  is  capable  of  great  derdop- 
tnent,  and  he  liecomea  a  really  destroying  agent.  The  ordinaij 
history  of  the  world  is  sutlieient  to  prove  tma  statement ;  and,  if  wt 
compare  the  wide  forest  and  prairie  lands  of  America  as  thej  ven* 
24K)  years  ago,  when  tlie  wild  Indian  tribes  only  killed  for  nib^ 
Bistence,  and  Uied  for  that  purpose  utdy  the  simjne  weafions  whidi 
barbaric  jugenQlty  had  enabled  ihem  to  form,  with  their  prtseol 
state,  wlun  civilized  man  has  not  only  invaded  their  lands,  hnSL 
auppbed  the  still  uncivLliied  native;!  with  the  weapons  of  civilizmtioo, 
not  merely  to  8U]»ply  the  wmnta  of  their  own  existence,  but  abo  to 
muiister  to  the  luxury  of  dvilixed  man, — we  shall  see  that  the  actnal 
destruction  of  spectCi,  io  far  as  the  agency  of  man  is  ooocerueil 
could  never  have  ooeurred,  to  any  appreciable  extenl>  had  not  that 
extraordinary  pha^ia  in  man's  distfliicc — civilization — oecurtvd; 
and  I  will  add,  that  even  civObed  man  would  have  required  1 
vast  extension  of  time  to  work  out  the  destruction  of  speaet*  llld 
not  the  invention  of  gunjiowder  supphed  him  with  an  ageot  of 
almost  unlimited  power  of  destruction  ;  and  further,  that,  even  pro- 
vided with  it,  he  has  made  but  small  progress  indeed  in  the  diftrnetioo 
of  spcdes.  Tbe  Creation  ts»  «id  must  ever  be»  a  mysttnr  to  mii«  md 
jd  it  is  a  speculation  worthy  of  the  exercise  of  the  n^licfl  w/bA- 
JSjgOMCt,  Placed  on  tbe  earth,  it  ii  out  privilege  to  studj  ffwy^ 
mng  eoDueeted  with  it,  and  we  should  be  neglbctlsig  the  h^ghert 

'  (wnieiits  of  our  race   were  we  not  to  do  so ;   nor  let  Ui  hc 
fted  to  scoff  at  or  to  condemn  those  who,  poasesee< 
higher  iutelligeuce  thau  our  owo,  see  further  than  1 
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idopt  theories  which  appear  to  us  absurd,  sometimes  only  from  our 
own  inferiority  ;  and  above  all,  let  us  avoid  that  fatal  error  of  con- 
oecting  the  results  of  scientific  inquiry  with  the  articles  of  religious 
belief.  In  attempting  to  discuss  two  widely  different  subjects  at 
the  same  time,  we  must  necessarily  stumble.  The  speculation  of  a 
phirality  of  inhabited  worlds,  for  example,  is  to  the  philosopher 
&  proper  mental  exercise,  though  incapable  of  any  positive  solution ; 
for,  even  supposing  oi^anic  iSe  to  be  compatible  with  every  pos- 
sible variation  of  physical  conditions — a  postulate  at  variance  with 
the  conditions  of  existence  present  on  the  earth,  where  life  is 
limited  on  the  one  hand  by  the  increase  of  pressure  under  the 
water,  and  on  the  other  by  its  decrease  in  the  air, — what  more 
can  we  do  than  guess  or  speculate  in  the  dark  ?  Why  then  should 
we  rashly  connect  such  a  speculation  with  the  creed  of  the  philoso- 
pher and  the  faith  of  the  Christian,  or  assume  the  dream  of  the  phi- 
losopher to  be  a  proper  measure  of  the  Creator's  wisdom  ?  Let  us 
then  continue,  as  we  have  hitherto  done,  to  pursue  our  investigations 
into  the  history  of  the  earth,  under  all  its  various  stages,  unbiassed 

Sany  preconceived  opinions,  and  unshackled  bj  the  dread  of 
ending  those  who  will  not  study  the  works  of  creation,  but,  remain- 
ing ignorant  of  them,  consider  that  they  are  thereby  the  better  fitted 
for  discussing  the  Divine  attributes.  At  all  events,  let  us  make 
truth,  and  truth  alone,  our  aim,  supporting  our  own  appreciations  of 
it  when  we  have  reason  for  so  doing,  but  treating  with  calmness  and 
forbearance  the  opinions  of  others  who  may  differ  from  us :  it  is 
from  such  differenqes  of  opinion  that  we  may  expect  ultimately  to 
discover  truth,  sublimed  from  the  dross  of  error  which  must  ever 
be  mingled  with  it  in  all  those  reasonings  of  man  which  cannot  be 
actoally  based  on  mathematical  principles,  or  reduced  to  positive 
demonstration. 
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November  5,  1856. 

George  Brandy  Esq.,  M.A.,  and  R.  Brough  Smyth,  C.E.,  were 
elected  Fellows. 

The  following  communication  was  read  : — 

On  the  Affinities  of  the  Stereognathus   ooliticus  (Charles- 
worth),  a  Mammal  from  the  Oolitic  Slate  o/'Stonesfield. 
By  Professor  Owen,  F.R.S.,  F.G.S.,  &c. 

[Plate  I.] 

The  Rev.  J.  P.B.  Dennis,  F.G.S.,  lately  did  me  the  favour  to  place  in 
my  hands,  for  examination,  the  portion  of  jaw  with  teeth,  imbedded 
in  the  oolitic  slate  of  Stonesfield,  Oxfordshire,  which  he  had,  two  years 
before,  submitted  to  Mr.  Charlesworth  of  York,  by  whom  the  fossil 
was  introduced  to  the  notice  of  the  Geological  Section  of  the  British 
Association  at  the  meeting  at  Liverpool  in  1854. 

The  portion  of  bone  exposed  to  view  is  about  9  lines  in  extent, 
and  is  part  of  a  ramus  of  the  lower  jaw,  containing  three  molar 
teeth  (PI.  I.  figs.  1  &  2). 

It  is  nearly  straight ;  the  side  exposed  is  convex  vertically,  which 
indicates  it  to  be  the  outer  side ;  a  sUght  bend  downwards,  and  de- 
crease of  vertical  diameter,  towards  the  end  a,  indicate  it  to  be  part 
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of  a  left  ranius ;  ihc^  slight  inclination  of  the  cusps  of  thr  t«tk 
(figs,  1,  3,  &;  4)  towards  the  end  A,  might  be  deemed  eridence  of  in 
belonging'  to  the  right  ramus :  but  neither  this  degree  of  inclinatiaiv 
nor  the  tKisition  of  the  accessory  cusp,  fig.  3  a,  are  decisive  of  the 
way  in  wliich  the  ftire  end  of  the  fragment  points*.  Not  more  <]f 
the  matrix  enn  he  safely  meddled  with,  on  the  small  chance  of  man 
evidence  to  tliis  coniparntivelv  unimportant  ]>oint  being  had  ;  and 
I  ahall,  therefore,  proceed  with  the  description  of  the  foeail  on  tJif 
iflBumpttuti  that  thi-  shalhnver  end,  a,  \i  the  front  end,  the  deeper 
onej  u,  the  hind  end  of  the  fragment,  and  that  it  is  |mrt  of  the  left 
ramus  of  the  mandible. 

This  ramus  is  unusually  shallow*  and  broad  or  thick  bdcMi,  tlie 
aide  paaaing  by  a  strong  convex  curve  into  the  lower  part ;  a  vrn 
narrow  longitudinal  ridge,  continued  after  its  subsidence  by  a  few 
fine  lines,  forms  a  tract  which  divides  the  lateral  from  the  under 
surface  :  elsewhere  the  hone  is  smooth,  without  couypicuoos  vaacnkr 
perforations.  The  depth  or  vertical  diameter  of  the  ramtts  m  not 
more  than  two  lines. 

This  portion  of  jaw  contains  three  teeth,  the  middle  one  of  whieb 
is  the  least  mutibted ;  and  by  carefully  removing  the  matrix  whidi 
partly  covered  its  crown,  I  ex])o«ed  the  whole  of  its  stngnlarlj  mo- 
dified grinding  surface.  Tlie  first  of  the  three  teeth  (figs.  1  Ik  9,  a) 
appears  to  have  been  smaller  than  the  others,  but  its  crttwn  baa  bwi 
too  much  broken  to  show  hs  originrd  characters.  The  third 
e,  ia  less  mutilated :  it  is  of  the  same  siate  aitd  had  the  aan 
as  the  middle  one,  6.  Of  this,  the  moft  perfectly  PlMtfT^tl  of  iha 
three,  i*,  careful  drawings  have  been  made,  magmfied  aboiit  8  dii- 
metera,  figs.  3.  t  &  5. 

The  crown  of  this  tooth  ia  of  a  quadrate  form.  3  millimetan  hf 
31  minimeters,  of  very  little  height,  and  aupporta  six  snbeoual  tntf^ 
in  three  pairs,  each  pair  Wing  more  closely  connected  in  toe  mi0m^ 
poitflrior  direction  of  the  tooth  than  transversely. 

The  outer  side  of  the  crown  (fig.  3),  supported  by  a  tacmm  tet 
which  contracta  as  it  sinks  intt>  the  socket,  shows  two  pfiodpl 
coapi  or  cones,  o,  o\  and  a  small  (anterior)  accessory  baaal  coap.  c 
A  ttnall  portion  of  the  outer  side  of  the  anterior  cone,  o»  haa 
chipped  off;  that  of  the  second  cone,  o',  shows  a  welhmarkrd 
▼exjty.  The  hard  and  shinmg  enamel  which  covers  these  Mrta«t 
the  crown  coiitraMts  with  the  lighter  cement  that  coata  toa  fQ«l» 
fie.  3,  r.  The  two  outer  lobes  or  conea  are  sabcoiiiprr»sedt  and  fibesd 
obliuuely  on  the  crown,  so  that  the  hinder  one,  v  (fig.  5),  U  a  hitk 
orerlapped  externally  by  the  front  one,  o,  the  fore  part  of  the  hast 
of  the  hinder  one  bciug  prolonged  inwards  on  the  inner  cidt  of  tibe 
base  of  tlie  front  cone.  The  two  middle  cones  (fig.  5,  A,  t)  areai^ 
compressed  laterally,  witli  the  fore  part  of  their  base  a  littJe  ' 
than  the  back  part.  The  two  inner  cones,  />,  ;/,  have  their 
0urfacT(6g.  4)  convex,  with  their  summita  ^lightlv  inclined 
a  small  |iortion  of  enamel  has  Ix'eti  chip{)ed  <>&  the  hinder  lobe,  ^. 
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The  fore  part  of  the  base  of  the  hinder  cone  (fig.  5,  p')  is  prolonged 
obliquely  towards  the  centre  of  the  crown,  beyond  the  contiguous 
end  of  the  base  of  the  front  cone,  p,  so  as  to  cause  an  arrangement 
like  that  of  the  two  outer  cones,  o,  o':  the  obliquity  of  the  posterior 
cone  of  both  the  outer  and  the  inner  pairs,  o'  and  p,  being  such  that 
they  shghtly  converge  as  they  extend  forwards. 

In  the  hindmost  tooth,  c,  the  two  outer  cones  are  broken  off, 
showing  that  their  common  base  is  divided  from  the  two  middle 
cones  by  a  deeper  groove  than  that  which  separated  the  two  outer 
cones  from  each  other. 

Thus  the  crown  of  these  molars  might  be  described  as  supporting 
three  parallel  antero-posterior  ridges ;  the  outer  (fig.  5,  o,  o')  and 
the  inner,  p^pf,  ridges  being  each  divided  by  an  oblique  cleft  con- 
verging forward  toward  the  middle  of  the  tooth  ;  whilst  the  middle 
lidge.  A,  ^  is  divided  by  a  curved  cleft  having  its  concavity  tvimed 
forward. 

The  more  mutilated  state  of  the  front  tooth  (fig.  2,  a),  of  which 
only  the  base  of  the  middle  ridge  of  the  crown  remains,  throws  n6 
additional  light  ou  the  modifications  of  the  very  remarkable  type  of 
the  grinding  surface  of  the  mandibular  molars  of  the  Stereognatkua, 

This  type  of  tooth  differs  from  that  of  all  other  known  recent  or 
extinct  Mammals.  The  nearest  approach  to  it  b  made  by  the  true 
molars  of  some  of  the  extinct  Mammals  from  the  most  ancient  of  the 
tertiary  strata,  e.  g,  the  Hyracotherium  and  Hyopotamua  ;  but,  in 
these  genera,  only  in  the  molars  of  the  upper  jaw. 

The  two  transverse  ridges  of  the  molars  of  the  Manatee  are  each, 
when  first  formed,  divided  into  three  tubercles ;  but  the  clefts  are 
BO  shallow  that  they  are  soon  worn  down,  and  a  transverse  strip  of 
dentine  bordered  by  enamel  is  exposed.  In  the  Stereognatkua  the 
longitudinal  clefts  are  deeper  than  the  transverse  one,  and  the  result 
of  fd)ra8ion  would  be  to  produce  three  antero-posterior  strips  of  den- 
tine, instead  of  two  transverse  ones.  Nevertheless  the  temporary 
sex-cuspid  character  of  the  molars  of  the  Manatee  is  interesting 
from  being  coupled  with  a  short  or  low  crown,  and  with  a  character 
of  lower  jaw,  thick  and  rounded  below,  like  that  of  the  Stereogna- 
tkua ;  but  the  ramus  is  proportionally  deeper  in  the  Manatee. 

In  the  last  upper  molar  of  the  Bat,  before  it  is  much  worn,  there 
are  two  transverse  rows  of  three  tubercles,  but  there  is  also  a  hinder 
lobe  of  two  tubercles. 

The  ante-penultimate  and  penultimate  lower  molars  of  the  Hedge- 
hog (Erinaceus)  show  five  or  six  cuspS;  but  they  are  small,  and  only 
two  occur  on  the  same  transverse  Une  :  the  same  remark  applies  to 
the  multicuspid  molars  of  the  Shrews,  the  Galeopitheci,  and  a  few 
other  Insectivora. 

In  the  upper  true  molars  of  the  Hyracotherium  *  we  have  three 
pairs  of  cones,  each  pair  being  in  the  antero-posterior  direction  of 
the  crown,  and  there  being,  consequently,  two  transverse  rows  of 

*  British  Fossi]  Mammals,  p.  419,  cuts  165, 166 ;  and  Geol.  Trans.  2  ser.  voL  vi. 
pL  21.  iSgs.  1,  2. 
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thr(H3  cusps,  as  ia  the  Stereoffnathus ;  but  the  middle  pair  of  cvspa 
in  the  Hifracotherium  are  very  small,  api»earin^,  in  fact,  as  mCTt 
conical  tubfrciilar  elevations  of  the  middle  of  tlic  ridge  coQuccdiij 
the  fore  port  of  the  base  \>i  the  outer  and  inner  principal  cooea. 

In  the  Ibjopotamus  and  AnthrarotkeriHm*,  the  intcrmediat*  coti* 
between  the  outer  and  inner  priiicipnl  cones  of  the  antmor  half  of 
the  molar  tooth  is  developed  to  equality  of  size  with  ihem,  and  time 
cusps  or  cones  are  thus  seen  on  the  same  transver^se  line  of  the  rrowiL 
But  there  is  no  trace  of  the  middle  cone  or  tubercle  {IWae  that  «« 
in  fig.  5,  I,  between  the  outer,  o',  and  inner,  /*',  hinder  conea),  an- 
Bwering  to  the  rudimental  cusp  in  Hi/racotherium  and  to  the  oone  i 
in  Stereoffnathtis, 

In  the  little  Mterotkerium  or  Cainotherium  of  the  mioceixe  dr* 
posits  of  Germany  and  France  the  middle  lobe  or  cone  is  derrloped 
between  the  pair  at  the  back  part  of  the  upper  molar,  answering  to 
cone  I  in  fig,  3  ;  but  the  cone  answering  to  A,  fig.  5,  is  not  dcwlm^ 
between  the  front  pair  of  cooes.  This  tendency*  however,  to  Uweit 
cones,  or  cusps,  in  threes,  in  the  older  tertiary  Mammnls,  U  f«T 
Bignificaut  evidence,  as  it  seems  to  me,  of  the  affinities  of  the  tml 
oolitic  mammal  having  the  above-described  regular  sex-cuspid  molaif. 

The  molars  of  the  lower  jaw  of  tlic  Jfyojiotamtts  and  other  AiK 
ihracotherioids  show  no  trace  of  a  lobe  or  cone  inteniiediate  betfirts 
the  outer  and  inner  cones  of  each  transverse  pair.  The  stnidnre  of 
the  lower  molans  of  the  Ilj/racothcrium  is  unknown  :  it 
bahle,  howcTcr,  that  the  lower  molars  of  the  Chaeropot 
most  resemble  those  of  the  Hyracothere ;  and  in  the  pcntiltimale 
and  last  grinders  of  the  Chteropotawus  a  rudimental  cosp  appears 
between  the  outer  and  inner  principal  cusps. 

The  proportional  niie,  and  regularity  of  form,  of  the  cones  of  tlv 
grinding  teeth  of  the  Sterrtygnathut  give  a  quite  different  chancier 
of  the  crown  from  that  of  the  multieuspid  molars  of  the  Iiiscictifnn^ 
and  C4iuse  it  to  ret^emblc  more  the  qnadriciispid  or  penteeuspid  nolan 
of  the  .\rtit).'        '       Mi-nnninant  extinct  ptnera  alwve  cited. 

I  conchhl  u%  that,  like  the  Dithohunr^^  Xipkodom,  Mi- 

rrothfrium,   liLaijuthtriitm,  II y  v,  and  l/yracotArrimmtt  tilt 

SUtfvgnuthm  uoiificujt  was  a  .  r  form  of  the  grrat   Uii0K 

late  order  of  Af  finirnalia,  and  that  it  ntobt  probablv  belonged  to  to* 
trtiodactyle  or  eivn-tocd  division  of  that  order,  and  to  the  nao-fOBli- 
nant  section  of  i'  ion,  the  foo«l  of  which,  if  wr  may  judge 

from  the  ex.istiu^:  1  peccaries,  was  of  a  inixe*l  iiatnre. 


I 


The  interest  which  the  alMivc-dcscribcd  fo«*il  from  the 
oolitic  slate  t-xcitcji  is  not  exclusively  due  to  its  antiquity,  its  tmiqtie<* 
ness,  or  its  peculiarity  :  much  arises  out  irf  its  relatitjus  as  a  Irrt,  in 
the  pn-xent  pitnte  of  Falieontology,  of  the  actual  laluf  of  a  ntngle 
tof»lh  in  the  determination  of  the  rest  of  the  organization  of  an  aainnl, 
or  of  so  much  of  it  as  i!H'ni*8  for  a  rcc*ignition  of  the  place  of  the  «• 
tinct  Apecics  in  the  sootogiool  series :  the  attempt,  at  least,  to  aa»* 
lysc  the  mental  pformw  by  wilich  one  aints  at  the  restoiltiOll  9t 

*  Qkiart,  Joum.  Gcot.  Soe.  t«l  iv.  |iL  7.  Ags.  1, 6,  &  9. 
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1  >  m  unknown  Mammal  from  a  fragment  of  jaw  with  a  tooth  cannot 
^Hbe  wholly  usc^less. 

"  That  the  fragmLiit  in  question  is  the  jaw  of  a  Mammal  is  inferred 
from  the  implantation  ot  the  tootli  by  two  or  more  roots.  J\Iost 
^^I'lammals  are  known  to  have  certain  teoth  so  implanted.  Sucli 
^Moraplex  mode  of  implantation  in  bone  has  not  been  observed  in  any 
^■Dther  class  of  anhnals.  The  rule  is  iledncod  from  the  number  of 
^Pbbse nations,  positive  and  negative.  Why  two  or  more  roots  of  a 
tooth  shouUl  be  peculiar  to  viviparous  quadrupeds,  givinja:  suck,  is 
not  precisely  known.  That  a  tooth,  whether  it  be  designed  for 
grinding  hard  or  cuttmg  soft  substauces,  sliould  do  both  the  more 
effectually  in  the  ratio  of  its  firmer  and  more  extended  implantation, 
is  intelligible.  That  a  more  perfect  jjorformance  of  a  preliminary 
act  of  digestion  should  be  a  necessary  correlation,  or  be  hi  harmony, 
with  a  more  complete  conversion  of  the  food  into  chyle  and  blood,^ 
and  that  such  more  efficient  type  of  the  whole  digestive  machinery 
should  be  correlated,  and  neeessarilj  so,  with  the  liot  blood,  quick- 
Ideating  heart  and  quick-breathing  lungs,  with  the  higher  instincts, 
and  more  vigorous  and  varied  acts,  of  a  Mammal,  as  contrasted  with 
a  cold-blooded  reotile  or  fish, — is  also  conceivable-  To  the  extent 
to  which  such  anu  the  like  rea.^onmg  may  be  true,  or  in  the  direction 
of  the  secret  cause  of  the  coni?tant  relatione  of  niHuy-rooted  teeth 
discovered  by  ob«ervatinn, — to  that  extent  wdl  such  relations  ascend 
from  the  empirical  to  the  rational  category  of  laws.  So  much,  briefly, 
at  present,  for  the  groandb  of  reference  of  the  Stereof/nal/ms  to  the 
Mammahan  class. 

The  broad  sex-cuspid  crowns  of  the  molar  teeth  of  the  Stereogna- 
^H^t/«  might  crush  vegetable  matter  or  insect-cases  :  a  recoguition  of 
^Hieir  adaptability  to  uses  observable  in  the  ne^irest  resembling 
^^Bcth  of  existing  animals  leaves  the  above  wide  field  of  choice, 
^Hr  guess,  as  to  the  nature  of  the  food  of  the  oolitic  animal.  Let  us 
^^Uke  the  latter  hypothesis,  and  endeavour  to  work  out  more  of  the 
^^Wtereoffnathus  on  the  basis  of  its  ntulticuspid  and  assumed  insecti- 
vorous tooth.  Insects  fill  the  air,  creep  on  the  ground,  burrow  in  the 
^HBrtli,  move  on  and  in  the  waters,  in  the  living  world  of  animals 
^^ve  have  insecrivornus  molars  assoeiated  with  a  frame  and  limbs  mo- 
^cOfied  for  flying,  rumiing,  burrowing,  and  diving.  The  principle  of 
tlie  mechanism  for  crushing  insects  being  the  same,  it  is  sccondarOy 
^^biodified  In  each  genus  of  Inscctivora;  and  so  modified,  though 
^^pithout  affecting  the  crushing  power  of  the  tootli,  that  the  odonio- 
^Bogist  discriminates  at  a  glance  the  grinders  of  the  Bat,  the  II edge- 
^^og,  the  Shrew,  or  the  Mole. 

^B    At   present  we   can   only  refer  such  secondary  modifications,  as 

^RWe  do  those  of  the  more  complex  grinding  teeth  of  the  Herhivora, 

to  that  principle  of  vanett/  m  7wn-esscn(iah  which  makes  the  leaf 

in  each  kind  of  tree  unhke,  and,  as  it  is  affirmed,  which  makes  no 

two  leaves,  in  any  shigle  tree,  exactly  alike. 

If  the  tooth  of  the  Stereugnathus  were  like  those  of  any  known 
recent  or  fossil  Insectivore,  we  should  infer  that  the  rest  of  its  orga- 
nization was  like  such  Insectivore,  and  so  classiiy  it  according  to  the 
degree  of  gimihtude.     But  as  we  know  of  no  sufficient  ground  for 
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the  aMociadon  of  any  given  particular  modification  of  the  tnohimqnj 
tooth  with  such  aerial*  ti^rrc^trial,  or  nquatii*  modification,  as  the  cafe 
migiht  he,  of  the  rest  of  the  frame,  our  conchision  would  he  an  em* 
pineal  one  ;  and,  ha\ing  regard  to  the  narrow iiess  of  it*  su{>port  froD 
obftervatlon*  wouU!  not  be  such  ns  to  Icuvi*  the  mind  free  from  i 
sense  of  the  possibility  of  its  beijig  liable  \p  be  proved  to  be  an  cm^ 
neous  conchision.  On  the  hypothesis  of  (he  Stereoffnathtis  being  aa 
Inscctivore,  tlierc  ia  uo  known  ^ouj)  or  form  of  marsupial  or  fifa^ 
cental  Innectivora  to  which  it  can  be  referred. 

The  coume  of  ohsenatiMn  ban  shown  thai  the  teeth  of  the  amalkr 
kindt^  of  hoofed  ilerbivora^  fruch  as  the  Peccari.  the  Hyrajt,  «iid  Ult 
Chevrotainii.  approncli  hi  thetr  cuspidate  charactert  in  the 
amount  of  the  cement,  and  m  the  simpler  dtiipogition  of  the 
to  the  iottw  and  structure  of  the  teeth  m  the  Iu»ectivora*  A 
approach  10  tnadc  i>v  some  BtUl  liinaller  tpeciee  of  extinct 
qiuidni))ed*^,  to  which  refereiioe  haa  been  made  ui  the  bodj  of  tlys 
paper.  The  shape,  di»iio«itioii»  and  immber  of  the  cuapa  in  llw 
molars  of  the  Sttrfognathiu  hare  ap|K'ared  to  me  to  he  more  VSkM 
tboAe  in  Microtheriumy  llijrucothfnum^  &c.,  than  in  any  kaovB 
recent  or  extinct  In^ectivore.  Just  in  the  ratio  of  this  rrnfimhitiiim 
therefore,  is  the  inclination  to  view  the  Stereo^mafkus  w  a  luwfto 
rather  than  acUwcd  Mammal;  as  having  been  herbivorous  rather  tlm 
insectivorous  and  as  having  been  most  ]»robably  a  mixed  feeder. 

Physiology,  or  the  known  reifttioilfl  of  organs  to  6mctiofii»  help 
me  little  in  this  determination :  the  SRudl  degree  in  which  1  fed  lot 
obhgation  i'^  Ittntted  to  the  choice  of  the  daas:  I  acknowled^  m 
aid  from  [ihy^iologj  in  anv  degree  of  success  with  which  I  majr  haft 
conjectured  the  nearer  a&iuties  of  the  StereoffwUAn*.  Caa  Ihn 
example,  we  luive  then  to  ask,  he  justly  cited  as  sbofwing  that  thsn 
is  no  physiological,  compTchensible,  or  rational  law,  as  a  guide  in  the 
detenu ination  of  fossd  rcmaius ;  but  that  all  such  determinatioiia 
rest  u^tou  the  appHcation  of  obsenrcil  coincidences  of  stnictiite,  feff 
which  coincidciioea  do  reaaoii  can  be  rendered  t  I  do  ool  hifiv«t 
this  to  be  the  caae, 

I  feci  in  the  workmgs  of  my  own  mind  what  I  beliere  to  hate 
operated  in  other  minds,  an  irresistible  tendency  to  penetrate  lo  the 
•ofiicieat  cause  of  snch  coincidences — **  to  know  the  law  within  the 
law." 

In  the  ratio  of  the  knowledge  of  the  reason  of  the 
of  animal  Mructnreji— in  other  word*,  a*  thn^ie  coi 
**  correlation*  '*  to  n»y  conception — ■ 
the  c(.»nchi»ions  iledncrd  from  the  m 
correlation* ;  aitd  with  the  certainty  * 
IJTfeater  (aribtv  of  itN  jt]>pUrntiou.     A 

uf  the  phy«olc>gical  eouduiouj*  govern  mi;  tiie  n'iaUotis,  of  the 
of  the  cavitjef  of  bonen  to  the  flight  and  other  nuides  of ' 
in  hircU.  both  enable<l  me  to  infer  from  one  fragment  of  a  aktittas 
that  it  t>clunged  tn  a  trrrr«(n«l  bird  deprived  of  the  \wmrr  of  0%h^ 
and  to  prvdiet  that  tueh  a  bird,  but  ot  leu*  rapid  cxiurer  thaa  thi 
Ostrich*  would  ultimately  he  found  in  New  S&raUud*.  Tlie 
of  tte  toaftoilay  taisl9F»  tel.  m.  ^  at  pL  X 
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th  in  the  wmmlmM  rf 
of  such  ratimial  km  ef 
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of  this  conclusion  being  the  higher  law  of  the  correlation  of  aninml 
forms*  as  defined  by  Curier,  gave  me  the  requisite  confiilence  in  its 
accuntcj. 

Comparntive  Anatomy,  as  it  was  advanced  by  Cuvier,  demonstrated 
to  him  this  fruitful  |irinciple  of  the  correlation  of  animal  forms  and 
structures.  It  was  no  ti  priori  assumption  ;  tlic  founder  of  Palaeonto- 
logy expressly  states — *•  Tanatornic  com|)aree  posst^dait  un  princIpe 
— cduide  la  correlation  des  formes  dans  Ics  C-tres  organist's,  an  moyen 
ducjuel  chaque  snrte  d'etre  pourrait,  4  la  rigueur,  dtre  reeounue  par 
chaque  fragment  de  ehacune  de  ses  parties  */' 

If  the  principle  be  true,  then  in  proportion  as  the  correlations  are 

lown  will  be  the  success  and  extent  of  its  application.     That  there 

such  a  principle  of  correlation  the  most  assiduous  and  successful 

'oltiviitors  of  Comparative  Anatomy  since  Cuvier  defined  it  have 

Imitted.     His  guccesaor  in  the  chair  of  Comparative  Anatomy  at 

le  Garden  of  Plants  thus  paraphrases  his  predecessor's  definition : 

Doubtless  there  reigns  throughout  all  the  solid  pieces  that  enter 

iUy  the  composition  of  the  skeleton  of  n  vertebrate  animal,  hut  espe- 

lly  of  a  mammalian  one,  an  appreciable  harmony  of  number »  form, 

fsitian,  proportions, — in  a  word,  a  combinatirm  which  must  have  as 

ts  result  such  or  such  a  kind  or  pecuharity  of  locomotion ;  so  that 

one  can  pretty  well  prejiid«:je  nr  foresee,  at  least  within  certain  bounds, 

by  a  physiologicRl  knowledge,  certaiii  osteographical  peculiarities  and 

mce  vergdf."     The  consequence  of  the  premises  is  here  somewhat 

lamely  expressed,  but  the  admission  of  the  physiological  principle  of 

correlation  of  forms  is  unambiLnious*  Something  more  than  "certaines 

particularitt's   osteographiques  **    have   been    and  will   he  foreseen 

through  the  above-defined  law. 

In  certain  instances  of  conBtant  coincidences  of  stnicture,  as  de- 
monstrated by  Comparative  Anatomy,  the  sufficient,  i*  e.  recog* 
nizable,  intelhgihle,  or  physiological,  cause  of  them  is  not  yet  known. 
But,  as  Cuvier  in  reference  to  such  instances  truly  remarks,  "  Since 
tliese  relations  are  constant,  there  certainly  must  he  a  sufficient  cause 
for  them  J," 

In  certain  other  cases  Cuvier  believed  that  he  could  assign  that 
'sufficient  cause,'  and  he  selects  as  such  the  correlated  structures  in 
A  feline  Carnivore,  and  in  a  hoofed  Herbivore.  The  physiological 
knowledge  displayed  by  him  in  his  explanation  of  the  condition  of 
those  correlations  I  receive  as  true.  Its  ajqdicatiou  in  the  restora* 
tion  of  the  Attopfotherium  and  Pal<folhenum  is  exemplary. 


tab 


*  Diftooun  sur  les  Rt^volutioui  dc  la  Surface  du  Globe,  4 to,  182€,  p.  47. 
+  "  Saos  donte  rju'entre  toutes  les  pit'ces  solides  qui  eiitreni  daria  la  composi- 
ion  dii  Mjwelettc  d'an  animal  vertvbr^  <^u  giSinVal,  niaia  siirtout  de  eelui  d*im 
'ammilTro,  il  rt;gne  nne  harmonic  appri'dabie  de  nomlirCt  dc  forme,  de  position, 
de  proportions,  en  im  mot  uue  eornbiiiaiaojd  qui  doit  avoir  pour  resultat  tel  ou  tet 
genrti  dc  translation,  telle  ou  telle  particularite  de  locomotion;  en  sortc  que  Ton 
peut  tssez  hien  jirujugcr  ou  pri-voir,  dans  cfftains  HinitL'S  du  inoiiis,  par  uiie  con- 
oaisaance  phyniologiquc,  certains  partlculariles  osteographiques,  ct  vice  versa."—' 
JJe  litahivUifi,  Ofif^jgraphie,  fasc.  1.  p.  ^3. 

X  "  Pui«que  ce«  rapt>orta  soot  constants,  U  fauC  bien  qu'ila  aient  ime  cauie  iuffi- 
ttJ'—Op.  ciL  p.  iO. 
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This  principle,  however, — those  modes  of  thought — ^which  Cvflir 
affirmed  to  have  p^uided  him  in  his  interpretAtioii  of  foaril  mnihiik 
And  which  he  bc'Heved  to  be  a  tnic  ilew  iu  such  re^earches^  vrcre  it> 
pudiated  or  contested  bv  two  of  his  coutemporariea. 

GeofFroy  St.  Hilaire  denied  the  existence  of  a  design  in  tha  ctm- 
Btruction  of  any  part  of  an  organized  body  :  he  protested  against  the 
deduction  of  a  purpose  from  the  contemplation  of  such  strikctttret 
as  the  valves  of  the  vein?  or  the  converging  lens  of  the  eye» 

Beyond  the  coexistence  of  such  a  form  of  flood-gate  with 
course  of  the  fluid,  or  of  such  a  course  of  hgbt  with  such  a  coni 
medium,  GeofTroy  athrnied  that  thought,  at  least  his  mode  of  tiimf 
iri^  could  not  sanely,  or  oui^ht  not,  to  go.     Now  this  objection 
tt  least-,  the  merit  of  beiug  intelligible :  ne  know  on  what  groiuid  the 
adversary  stands  and  what  he  would  be  at. 

From  this  frnnk  assertion  of  the  tenets  of  the  Deraocritic  and  Lo- 
cretian  schools,  those  concerned  in  the  right  conception  and  fruccenful 
modes  of  studying  orgamzfd  structures  by  the  '^cjung  have  Uttlr  lo 
fear.  But  the  insinuation  and  manked  advocacy  of  the  doctrine  aubvtr* 
»ive  of  a  recognition  of  the  Higher  ^iind, — the  oft-recurring  nde-likmt 
at  Tt'lcology,— call  for  constant  watchfulness  and  prompt  exposnvr* 

It  is  not,  however,  my  business  here  to  go  over  the  argimnento 
which  have  been  addueeil  by  teleolo^ta  and  anti-telcologifta  fron 
Demoeritus  and  Plato  down  to  Cabnnia  and  \^liewell* 

In  the  degree  in  which  the  reasoning  faculty  i«  developed 
planet  and  U  exercbed  by  our  s]>ecies,  it  aj)|)ears  to  be  a  more 
and  normal  condition  of  such  faculty ,^ — certainly  one  whicli  hi 
])roductive  of  mo«it  accession  to  truths,  as  exemplified  in  the  mmtal 
W4)rking;s  of  an  Aristotle,  a  Galen,  a  Harvej,  and  a  Cuvier. — to  admit 
the  in!itinctive«  irresistible  impression  of  a  design  or  purpose  in  stidi 
structures  as  the  valves  of  the  vascular  system  and  tne  dioptric  ir»» 
chaiiism  of  the  eye. 

In  regard  to  the  few  intellecti*, — they  have  ever  been  a  small  and 
unfruitful  minority, — who  do  notreci*ive  that  impression  and  will 
admit  Uic  vahdity  or  existence  of  final  causes  in  physinlogT» — I 
disposed  to  rnnsiiler  such  intellects,  not  as  the  higher  and  inon 
mat  examples,  but  rnther  as  manifesting  some,  perhaps 
defect  of  mind,  allied  or  analogous  to  *  eolour>blindn«fla ' 
defect  of  the  optic  nerve,  or  the  inaudlbleneas  of  notea  abore  A 
pitch  through  deftvt  of  the  acoustic  nerve. 

M.  De  Ulainvillr  chiefly  based  his  opposition  to  the  CttTirriM 
principle  of  correlated  structures  as  applied  to  PalflM)ntoloffy 
the  mistakes  which  Cu^ier  had  made  in  their  applicaUon,  anooQ 
limits  within  which  he  had  been  bounded  when  succesafliUj  i 
them.     For,  admitting  that  the  camivority  of  an  extjnct 
could  l>e  drducrtl  from  an  nngtml  pbnlnnx,  ne  asks,  **  What 
the  hand  woulil  nsstire  you  that  the  humerus  of  such  eamivoim 
j»<-rfornliHl,  or  otherwise,  above  the  inner  condyle  f     M'hat  boM 
the  forr-limb  would  tell  yott  whether  there  w  as  a  elav  iclc  or  not,' 
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De  BktaviUe,  op,  cit,  p.  3C. 
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I  do  not  cite  the  other  objections  adduced  in  the  Introductory 

apter  of  De  Blainville's  "  Osteographie  ;  "  because  the  author  is 

tnpelled  to  take  ^way  the  force  of  most  of  them  by  cxceptiiijsj  the  very 

DC  oo  which  the  Palajootologfist  would  found,  rorrelatively,  his  eon* 

ons  as  to  the  subordinate  striieture  in  question  ;  rs,  for  example^ 

the  OS  satTum  with  reference  to  the  determination  whether  the  fossil 

animal  had  or  had  not  a  tail,  and  fhe  os  trapezium  with  reference  to 

whether  a  fossil  monkey  had  or  had  not  a  thumb*. 

The  inapphfobility  of  tlic  law  of  correlation,  as  contradistinguished 
from  that  of  coexistence,  to  ibreshow  all  the  peculiarities  of  an  t-x* 
tinct  animal,  h  no  argument  against  its  applicability  to  a  less  amount 
of  reconstruction. 

After  you  have  hnilt  up  your  Carnivore  or  Herbivore  in  a  general 
way,  agreeably  with  the  corrdationa  so  truly  and  beautifully  followed 
out,  in  either  case,  by  Cuvier,  he  expressly  teaches  the  necessity  of 
careful  and  close  observation  of  thn^c  secondary  roincident  structures 
by  which  you  will  be  able  to  pem^trate  more  deeply  into  the  affini- 
ties,— in  other  words,  to  know  more  panieulnrs  of  the  structure — of 
the  Carnivore  or  Herbivore  under  restoration- 

The  argument,  therefore,  af?ainst  the  Cuvierian  rules  of  reconstruc- 
tion is  plainly  devoid  of  force,  which  is  based  upon  the  niabitity  to 
onstrnct,  when  the  data,  e.  ff,  the  sacrum  for  the  tail  and  the  tra^ 
Slum  for  the  thumb,  are  expressly  excepted,  whereby  alone  nncli 
oustmctton  can  be  completed  agreeably  with  the  Cuvierian  method. 
Yet  these  relative  shortcomings  in  the  ajipliance  of  the  principle, 
jether  with  the  mistakes  v.hich  Cuvier  sometimes  made,  on  secon- 
ry  points  of  affinity,  in  his  surmises,  before  the  requisite  data  for 
mparison  were  at  hand,  continue  from  time  to  time  to  l)e  cast  in 
teeth  of  the  disciples  of  Cuvier,  as  arGTuments  against  the  prui- 
les  by  which  they  believe  tliemselves  puided  and  sustained  in  their 
eaTours  to  complete  the  glorious  edifice  of  which  their  master 
the  foundations. 
I  know  no  writer  who  more  clearly  defines,  than  CuTiert,  the  limits 
within  which  the  law  of  correlation  of  animal  forms  may  be  successfully 
and  satisfactorily  applied,  by  virtue  of  a  knowledge  of  its  phyBiological 
condition ;  or  who  indicates  more  candidly  the  numerous  instances 
in  which — the  physiological  condition  being  unknown,  and  the  law, 
I      therefore^  empiriea!,  or  one  of  coincidences, — careful  and  extended  ob- 
pen'ation  and  rigorous  comparison  must  supply  the  place  of  the  more 
direct  application  of  the  pnysiologically -understood  law.     Throngh 
[      faith  in  Cuvier's  interpretation  of  the  physiological  conditions  of  the 

I  correlations  that  flow  from  a  hoof-bearing  modi  fieat  ion  of  the  last 
jtoint  of  the  toe  of  an  animal,  I  accept  his  coneluhjions  as  to  the 
ilierbiTority  of  the  extinct  quadrupeds  which  he  has  called  Anoplothe' 
wmm  and  Palaotherium,  and  retain  the  conyiction  unshaken  by  any 
*  "  De  tons  Ics  0?  qui  cutrent  dans  le  squelettc  d«  Magot,  quel  est  celiii,  aauf 
te  Macrunit  d'ou  Ton  puissc  dcduire  qu'il  ii'a  [ym  tie  queue  ?"  p.  35.  **  V^uel  os,  u 
ce  ne*t  te  trapfizoide,  pourm  vou^  concbiire  a  assurer  qu'un  Sapujon  de  la  division 
^  m  Atelea  n'a  pas  de  poucc  ?*'^ — /A.  p.  35. 
t  DbcouTB,  &c.  pp.  49-53. 
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speculations  as  to  the  eiise  and  jioBsibiliCj  with  which  ftoeh 
qiifttlnipeils  might  ride  down  and  slav  Hnother  animftl*     A 
ciilcd  recnlcitranl  aniniul  may  disable  or  kill  his  jnsstc^r  by  ft 
of  the  hoof,  but  he  does  not  therefore  devour  him. 

The  truth  or  fact  of  a  nhjsiologieal  knowledge  of  the  concJitioo 
A  correlated  structure  and  of  the  ajipliration  of  that  ki 
Paleontology  is  not  affected  or  destroyed  liy  in*lancc»  addueed 
that  much  more  extensiye  series  of  coincident  structurt?s  of  which 
physiological  condition  is  not  yet  known*     Nor  is  the  power  €f 
application  of  the  physiologically  interpn'tcd  eorrelmioii  the  Itm  i 
tam,  becatise  the  merely  enipirieidly   reoogiuted 
failed  to  restore,  with  the  same  certainly  tnd  lo  the 
extinct  form  of  animal. 

Certain  coincidences  of  form  and  atracture  in  atiinud 
detenniucd  by  observatiun. 

By  the  exerci^  of  u  higher  faculty  the  reason*  or  a  raaoo,  of  Ciitt* 
coincidences  is  discovered  and  they  become  correlations ;  in  other 
wortls,  it  is  known  not  only  that  they  do  exist,  but  how  they  arc  i» 
lated  to  each  other. 

In  the  case  of  coincidences  of  the  Utter  kind,  or  of  **corrslatioaf  " 

Sroperly  so  called,  the  mind  infers  with  greater  Mftainty  and  «» 
dence,  in  their  application  to  a  fossil,  tliati  in  the  Otte  of  aaut^ 
denres  which  are  held  to  be  oonstant  only  beoaaae  ao  ouuxy  ktilamm 
of  them  have  been  observed. 

Becun«e  the  application  of  the  latter  kind  of  coincidences  is  Umlkil 
to  the  actual  amount  of  ubsen  ation  at  the  period  of  soch  applicatkn, 
and  because  mistakes  have  been  made  through  a  miscaloiuaUaii  d 
ihe  value  of  snrh  amount,  it  has  been  argued  that  a  rational  law  of 
the  correlation  of  animal  forms  is  ina[)}>lieable  to  the  determinatan 
of  a  whole  from  a  part  *  ;  and  it  lias  not  only  b«*en  asserted  that  the 
results  of  ((uch  determination  are  umtound.  but  (hat  the  nhiViaophsr 
who  believed  himself  guided  by  such  law  dt^x-ired  biliis«f  aod  mi^ 
conceived  hin  own  mental  processes !  But  the  true  itate  of  the  case, 
as  I  beUeve  it  to  be  nnprehetuUil  by  the  workinf  paheontokfigM 
since  Cuvier*s  day,  is.  ttmt  the  nou-appHcability  of  hti  law  in  ecilaii 
cases  is  not  due  to  its  non- existence,  but  to  the  limited  extent  Is 
which  it  is  umlerstood. 

The  comieiousueiiLS  o(  that  limitation  led  the  enunciator  of  the  la« 
to  call  the  attention  of  palwoutolugiBts  expressly  to  the  extent  la 
which  it  eoubl  then  be  applied,  as,  for  inataaoSv  to  tlie  detemtiuatiao 
of  the  class,  but  not  the  ortler,  or  of  the  order,  hot  not  the  ^unily  cf 
|!mus,  &c  ;  and  to  caution  them  also  as  to  the  extent  of  the  lanea  m 
whlrh,  the  ocnocideooes  beitig  only  known  emftrioally,  he  tmrnh 
quently  eniuins  the  necettity  of  farther  obaenrilioiv  and  of  eaotioa 
in  their  indnetion,  Cuvier  expresses,  however,  his  belief  that  Mh 
ooint  idfueea  must  ha\e  a  ftutheieut  eau^e,  and  that  catute  once  di^ 
covered,  they  then  beeome  eorrelntionst  and  enter  into  the  cmtrporjr 
of  the  higher  law.  Future  eunipanitive  analomi^ts  will  luire  that 
grtat  consummation  in  view,  and  iu  reaiill,  doubtkssly,  will  be  tht 


Qiiail    ttrnrri  f>nf  "or  ^  fl'I 


H-K 


^m^ 


f^b 


f     h     r 


from  ■"       -•  -^ 
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^dicaticHi  of  the  fall  amount  of  the  value  of  the  law  in  the  interpre- 
tation of  fossil  remains,  as  defined  by  the  illustrious  founder  of  Palae- 
ontology. 

EXPLANATION  OF  PLATE  L 

Stereoffnathus  ooUticus, 

Kg.  1.  Side  Ticw  of  the  portion  of  lower  jaw  and  three  teeth,  with  the  matrix : 

nat.  size. 
Rg.  2.  Upper  view  of  the  same :  nat.  size. 

Rg.  3.  Outer  side  of  the  middle  one  {b)  of  the  three  teeth :  magnified  8  dia- 
meters. 
Fig.  4.  Inner  tide  of  the  same,  similarly  magnified. 
Fig.  5.  Upper  or  grinding  surface  of  the  same  tooih,  similarly  magnified. 

[The  letters  are  explained  in  the  text.] 


November  19,  1856. 

William  Downing  Biden,  Esq.,  was  elected  a  Fellow. 

The  following  communications  were  read : — 

1.  On  the  Occurrence  ©^Crystallization  in  a  Stucco-Casting. 
By  G.  BuiST,  LL.D.,  F.R.S.,  F.G.S. 

In  1847-48,  having  been  much  engaged  in  plaster-castiug  at  Bombay, 
in  the  spring  of  the  latter  year  I  had  thrown  out  a  multitude  of 
useless  fragments,  when,  on  the  28th  and  29th  of  March,  a  furious 
thunder-storm  and  fall  of  rain  occurred  at  the  setting  in  of  the  mon- 
soon. A  week  or  so  afterwards,  as  soon  as  the  weather  slightly 
deared  up,  what  was  my  astonishment  to  find  nearly  all  the  frag- 
ments presenting  crystals  of  semitransparent  selenite  on  their  surfaces ! 
These,  on  examination,  were  found  partly  imbedded  in  the  earthy 
mass  of  stucco,  in  part  protruding  above  its  surface.     When  the 

rlmens  were  taken  indoors,  the  crystallization  extended  itself,  and 
whole  mass  became  covered  over  with  fine  pearly  spicula,  like 
the  crystals  of  the  finest  actinolite,  only  not  radiating  from  points. 

The  stucco  was  prepared  from  a  hard  crystalline  gypsum  brought 
from  the  Persian  Gulf;  deprived  of  its  water  in  the  usual  way,  by 
being  heated  a  little  short  of  redness,  then  ground  and  sifted,  and 
treated  in  the  customary  fashion.  It  was  so  absorbent  that  the  rain 
disappeared  from  its  surface  almost  as  rapidly  as  it  fell,  so  that  the 
crystallization  could  not  have  arisen  from  saturation,  in  the  ordinary 
sense  of  the  term,  or  deposition  from  a  menstruum. 

I  am  not  prepared  to  attach  any  influence  to  the  thunder-storm : 
it  was  one  of  almost  unprecedented  violence  and  duration,  and  its 
occurrence  seems  worth  mentioning,  because  on  no  future  occasion 
was  I  ever  able  to  obtain  like  results  from  exposure  of  stucco  to  the 
weather :  there  might  at  the  same  time  have  been  peculiarities  in  the 
specimens  thus  transformed,  of  which  I  was  unconscious. 

The  crystals  are  semitransparent,  well  formed,  and  deeply  grooved 
.axiallj  along  their  faces.     They  are  so  perfectly  unUke  the  material 
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that  sniroands  them,  that  at  first  sight  they  might  be  suppoted  to 
consist  of  a  different  material  oltogetlver, — ia  place  of  boii^  the 
earthy  gypsum  to  which  ita  water  has  been  restored,  and  tbe  nmk 
ciilar  Brrnugement  of  which  has  been  altered. 

This  unusual  instance  imjircsses  atrougly  upon  us  the  mj 
attciuiant  ou  dry  cry*tal]iintion.  An  oUl  plaatered  wall  b 
with  longj  spicuia  of  nitrato  of  lime,  or  actoal  ultru ; -^pieceT 
pyrites  mixed  with  clay  tiecouic  decompofied,  and  lung  ucedlcs  ct* 
sulphate  of  irnti  spring  out  of  them*  In  tlie  centre  of  the  bcniitifal 
uests  of  tauuiutiiie  are  little  groups  of  almo&t  nucroscopic  sptoik 
apringitig  from  a  cimimou  eeutrc,  radiating  outward^t,  and  to  all 
appe.-iraiicv  in  tlic  act  uf  extruding  themselves.  We  have  here  not 
only  a  rearitig  m  the  molecules  of  the  solid  ma^s,  but  wc  hare  cty- 
BtaU  built  up,  where  ibere  U  no  solution  or  menstruum  arocmd,  c/ 
mnterial  nut  soluble  in  atiiioiipheric  air. 

AUmg  with  the*e  sj>ecimeu8  of  g}'psum*cry»tal9,  I  forward  aove 
apceimens  in  which  nn  alteration  of  another  deicHption  in  mokcokr 
armjigement  i«  nppnreut. 

The  whole  of  ludia  i»  aurroimded  by  a  border  of  marine  depoat 
recently  upheaved  from  the  ocean  ;  the  organic  remains  contained  in 
it  being  all  rtH-ent.  The  arrangement  of  the  beds  ii  generally  th» : 
1st  (lowest).  Old  roek,  fresh  or  di-compojjed  on  the  outer  surface ;  but 
the  decompos(^d  material,  v. here  wuch  exists,  imJinturbed,  n*  if  its  fub- 
mergencc  had  occurred  suddenly  but  traju|utlly,  tmd  it  had  nerfr 
Iktu  worked  up(»n  or  {vbnulcd  by  the  actitJii  uf  breakfrs  at  all,  2ad. 
Blue  clay — ohvion«ly  detrital  trap, — the  same  as  fVyrm*  the  sludge  of 
silt  of  our  prcN'ut  cstnartes  and  bayji ;  this  abounds  with  shellf,  aod 
contains  the  ro4it«  of  mangroves  nnd  other  littoral  butibcs  to  all 
appearance  imbedded  where  thty  grew,  ;?rd.  Above  this  clay  ia  a 
IIIM8  of  rough  gravel,  obviuusly  rolled  by  the  surge,  nnd  which 
hiif*  been  deposited  under  circumstances  altogether  difTcrent 
those  in  which  the  light  soft  mud,  now  constituting  the  blue  day, 
waa  laid  down, — turbulent  and  angry  breakers  baring  suoocfdMl  tba 
pre-ejctsting  state  of  stagnation  and  rrpoae. 

The  elay-beda  are  not  uufreqnently  omitted, — thr  sh^U-grtftl 
rrpoaing  at  once  upon  the  rock  ;  and  this  gravel  is  for  tb«  tDOst  pait 
cemented  together  into  a  solid  mass,  which  forms  a  rery  senicfhlt 
building-stone,  and  is  known  by  the  name  of  "littoral  concrrt«.** 

The  larger  ahelU,  though  perftTt  extemnlly,  nnd  hn^ 
dermis  quite  fr»h,  hnre  l<wt  tbr  whole  of  thr  mnterial 
were  originally  composed,  ;  ':  been  er 

The  walU  of  the  shell  are  *  •,  nr  into 

oyilanited  carbotuite  of  liua'.— iui. 
eadra^  has  in  no  way  affected  their  ^ 
imtmaUv. 

Tlw  bloe  clay  also  abounds  with  eoscfrr 
which  fonns  an  eiteellent  cement,  and  is  known   by  the   i 

*•  kunkur," — a  term  derived  from  a  Sanscrit  word  mca&iuf  ''ii^ ., 

The  calcmona  matter  avails  itttclf  of  any  nucleua— iom  ■■  « 
of  wood  or  pifc«  of  shell — which  presents  itself,  ind  forms 
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within,  or  moulds  outside  of  these.  In  this  way  we  have  often 
delicate  casts  of  crabs,  lobsters,  and  molluscs^  in  which  every  atom 
of  the  original  material  has  disappeared,— the  iatenial  structure  has 
Tanished,  aud  a  very  perfect  cast  of  the  exterior  remains. 

The  mangrove-roots  prevailing  in  the  blue  clay  are  everywhere 
perforated  by  the  holes  of  the  PAofas,  or  some  other  borer.  The  jjcr* 
foratiotis  seem  all  at  first  to  Imve  been  lined  with  a  beautiful  crust  of 
calcareous  sinter,  varying  from  a  few  lines  to  a  tenth  of  an  inch  in 
I  thickness.  The  structure  of  the  whole,  when  brokeu  across,  is  cry- 
stalline, arrangc'tl  in  ten,  twenty,  or  thirty  fine  layers,  slightly  pinkish, 
and  somewhat  differing  from  each  other  in  tint,  and  arranged  like 
the  striae  of  satin-spur.  This  cnist  appears  to  have  been  produced  by 
the  percolation  of  water  charged  with  lime, 

Ilere  once  more  a  similar  transformation  to  that  previously  de- 
scribed appears.  A  little  of  the  surrounding  clay  seems  at  first  to 
iatnide  itself,  and,  gaining  volume  and  consistency,  first  fills  up  the 
erj'ijtallized  tubt^s  tn  fronts  and,  the  limestone  gradimlly  disappearing, 
finally  remains  in  its  place  as  a  perfect  cast  of  the  original  boring. 


2.  Oh  the  Occurreitee  o/*  Allopuank  ff/  Cuaklton,  Kent. 
By  J.  Morris,  F.G.S. 


For  some  time  past  a  substance,  having  at  first  sight  the  appearance 
ofamoq>hous  carbonale  of  lime,  has  been  noticed  as  occnrring  at  the 
chalk-pit  near  Charllon,  aud  to  which  the  workmen  applied  the  term 
**  petrified  water."  It  was  found  in  more  abnndauce  than  at  present 
during  the  progress  of  the  old  workings  through  some  parts  of  the 
pit,  although  it  is  still  to  he  obtained. 

This  substance,  which  has  been  carefully  analysed  by  Mr.  Dick,  of 
the  Metallurgical  Laboratory  of  the  School  of  Klines,  Jermyn  Street, 
proves  to  be  allophane,  which  hsis  not,  1  believe,  hitherto  been  re- 
corded as  a  British  mineral,  A  brief  notice  of  its  mode  of  occurrence 
may  therefore  be  useful  to  those  who  are  intert-stt'd  in  the  formation 
of  minerals,  aud  may  possibly  stimulate  some  farther  inquiry  as  to  its 
origin, 

Allophane  and  the  allied  species  are  hydrous  silicate.?  of  alumina, 
which  differ  in  the  relative  quantities  of  silica,  alnmina,  and  water 
they  contain,  the  latter  ranging  above  40  per  cent,  in  acarbroite  and 
allophane. 

The  nature  and  position  of  these  minerals  would  seem  to  indicate 
that  their  origin  is  due  to  the  slow  action  of  chemicai  and  other 
agencies  upon  the  rocks  vvitli  which  tliey  are  associated^  or  more 
generally,  as  in  the  prcscnit  Ciise  at  Charlton,  on  the  strata  superposed 
to  the  rock  in  the  fissures  of  which  latter  the  mineral  is  deposited. 

The  Charlton  |iit  exposes  from  I ;")  to  W  feet  of  chalk-witli-tlints, 
which  is  traversed,  independently  of  joints,  by  numerous  fissures, 
ranging  nearly  in  a  north  and  south  direction  (N.N»E.  by  S,S,W.)  ; 
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the  pnnctpa)  fissures  coindding  with  lines  of  small  ftulU  tTcittiQg 
llbout  2  feet  it)  their  dispbccnient :  in  tact,  the  chalk  nppmn  to  ham 
been  subjected  to  much  lateral  pn'&sure  ;  ibr,  iude^>riiiktitljr  of  Um 
appcArance  of  the  chalk  it^ell',  irhich  is  oeeasionally  sbAltCffvdt  ^f 
flmtfl  uear  to  or  in  the  fissures  are  fractured,  aud  the  side«  of  Ae 
fittures  ])re«rnt  in  some  places  a  striated  appearance,  •»  if  tbcy^  had 
been  rubbed  against  each  other  in  a  vertical  dtreetioti,  and  caincidmt 
with  the  displHcemeui  of  the  rnck.  The  fii^&ures  var^*  iu  sixe,  and 
their  upper  parts  frequently  present  on  irregular  famud-«faapal 
structure. 

The  tnoTements  ahuTe  idluded  Ui  were  probably  due  t4>  thai  genttll 
disturbance  which  hail  alTectcd  the  whule  area,  and  hna  bec^  P^'^f 
described  hv  the  Rev.  U-  M.  De  1ft  Condan»ine,  in  hb  paj>er  **  thi  the 
Tertiary  Strata  aud  their  dt&locatiun«  iu  the  neighbourhoud  of  Black* 
heath**" 

The  dermigeuients  of  the  chalk  must  have  taken  place  potlenorly  to 
the  deposition  of  the  superior  tertiary  strata  j  for,  although  liic  uppcf 
BuHace  of  the  chalk  presents  an  undubiting  appranmce,  aud  the  lajrcr 
of  gn^en-coutcd  tUnt^i  lying  abuve  niay  Ih;  lUiid  tu  re{KMe  00  m  tottlM^y 
even  surface,  vlI  indications  of  shght  diHturbaoce  mny  be  obaeited  m 
ihiii  stmliun,  uarallel  to  the  lines  of  faults  aud  which  could  uol,  td 
cour?<%  he  readily  obsierved  in  the  sand  above. 

With  thiit  band  of  tlintii.  generally  encrusted  vrith  stlicau  of  ifon^ 
are  associated  lliin  8eanis  of  clay»  clMvey  Muuh  and  impure  ftitler't 
earth  ;  and  these  are  overlaid  by  the  well-known  "  a^hnniloored  ««ml" 
(Thanet  Sand)  bo  characteristic  of  this  portion  of  r 

No  trace  of  allophane  hrw  been  observed  in  tla  .  rrd  tllld» 

Dor  doet  it  form  a  continuous  layer  on  the  suHace  ui  Uie  duiik. 

The  greatest  quantity  is  met  with  near  to,  aiul  m,  tlie  Amo^ 
shaped  cavitiet,  aud  aUo  lining  some  of  ilie  fiaiiires  prerioudijr  wmf 
tioned. 

It  occurs  in  different  ways;  sometimes  fortnir^  Uven  foUomg 
the  irregularities  of  the  cATities;  sumetimes  iutemiiatetl  witli  tkv 
ochreous  sand  and  clay,  aud  coatiug  the  flints  (which  hare  boM 
preriously  abradeil)  with  a  more  or  lesis  thickened  crutt ;  at 
times  it  may  be  observed  fonned  into  large  concreti»u.s  wbieii,  i 
drying;,  present  a  concentric  arrangement.  The  allophane  it 
turned  downwards,  lining  the  tidsurts  (which  are  irregular  in  widtb) 
on  each  aide,  in  the  manner  of  the  gangue  of  a  rein,  and  evesi  fiUoig 
them  np,  and  eneniating  any  Otgnent  of  ehalk^lUnt  or  hrukan  ffioli 
that  riciiiled  iu  tlie  fissure.  Tlie  allophane  U  found  m  the  fisfurvi  ti 
the  pn-Mut  depth  df  (he  workings  In  the  chalk  (about  1^  to  :^  fect)^ 
and  is  I  lueil  further  down watrds. 

Oni-  A  %'eina  coQtatnin(;(;  the  allophant  oocumd  ht  the 

middle  ol  the  pii,  und  is  now  worked  out.  traces  of  tt  — ""^-^^  09 
the  north  tind  south  Hides ;  the  chalk  on  each  side  wars  TDttOV  pi^ 
tentitig  lines  of  irrestilAr  Tertioal  cleavage^  proliably  owing  ti»  ilii 
lateral  pressure  it  had  undergone.  On  the  south  side  the 
chaik»  about  H  feet  wide«  waa  trarcraed  hj  amall  veina  of 

•  Quart.  Joiini.Geol.  Soe.  tot  vi  p.  441 ;  «ML  sol  mk  1^  IM. 
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fJiirli,  meeting  below,  again  separated,  and  surrounded  a  large  mass 

"trt^keo  clialk ;  the  aUo^hane  penetrated  the  adjacent  chalk,  which 

t  ahort  distance  on  each  side  was  marked  by  mimerous  tine  ferru- 

lines  arranged  parallel  to  the  fissure. 

At  the  west  ma  of  the  present  workings  other  fissures  are  visible 

1856),  which  1  \m\e  occasionally  examined  during  the  progreu 

workfi.    They  extend  in  the  same  direction,  N.N.E.  by  S.S.W., 

about  80^  east ;  the  sides  are  much  striated*  and  the  adjacent 

is  spotted  with  rerrug;inouB  stains.     The  allophane  varies  in 

and    texture,  being   sometimes   resiuolis*   or  occasionally 

J ;  and  the  flints,  which  are  here  sometimes  very  much  crutihed, 

ire  re^cemented  by  it.     In  the  vein  were  patches  of  a  dark  powder, 

consisting  of  oxide  of  iron  mixed  with   a  little  manganese.      The 

tDopbane  following  the  upper  part  of  the  line  of  fissure  is  more 

earthv,   about  4  inches   in   thickness,  and  is   separated  from  the 

ereenish  sands  and  flints  by  a  thin  layer  of  ochreous  clay  and  impure 

Mi-r's  earth. 

The  allophaue  is  amorphousj  iuTcsting,  and  mam  mill  ated»  trans- 
lucent or  semitmnsparent,  with  a  somewhat  vitreous  lustre,  hut 
•oiDetiraes  dull  aud  opake,  especially  when  jiure  white. 

The  colour  varies  much,  either  pale  lemon  or  amber,  and  occa- 
sonally  deep  reddish-brown.     Its  specific  gravity  is  about  2.     Frac- 
ture o(  translucent  masses  is  brittte ;  the  dull  earthy  varieties  are 
ooQcboidal  in  fracture,  aud  adhere  strongly  to  the  tonj^ue. 
The  following  mialysis  is  by  Mr.  Dick  : — 

Silica^  18*89;  alumiua,  33  52;  water,  42*73;  lime,  l'(>7;  car- 
Iwoic  acid,  2*51  ;  and  a  trace  of  organic  matter. 

In  Tiewing  the  circumstances  under  which  this  substance  occurs, 
it  is  evident  that  it  must  have  been  deposited  from  a  fluid  or  viscid 
sUte,  not  only  after  the  denudation  of  the  chalk  and  the  deposit  of 
the  partially  abraded  flints  whicij  are  coated  with  it,  and  after  the 
aocttmolatiori  of  the  ash-coloured  or  Thanet  sand,  but  subse€|Uently 
to  the  distiirbnuce  of  the  whole  series,  wliereby  the  fissures  in  the 

Ichdk  were  fonned,  aud  in  which  the  allophane  is  now  found.     From 
its  chemical  compositioji   it  is  inferred  that  the  formation  of  the 
illophane  originated  iii  the  overlying  tertiary  strata;  hut  in  what 
manner  is  an  interesting  subject  for  chemical  juquirv,  for  we  cannot 
always  estimate  the  cflVcts  of  the  loug-eoiitiuued  aetiou  of  chcmieal  and 
^  electrical  agencies,  modified  perhaps  by  temperature,  in  the  ordinary 
H  |»rocesses  of  nature.     Silicate  of  alumina  is  but  sparingly  soluble ; 
F   itill  the  percolation  of  water,  either  pure  or  carbonated,  acting  upon 
llic  previously  decomposing  clay  or  clayey  sand'*',  or  decomposing 
them  and  disarranging  the  equilibrium  of  the  original  substance,  may 

kh^re  caused  the  original  or  renuuning  elements  to  be  re-adjustcdf, 
•  The  Mh-coloured  or  Tbaaet  saiul  coasUta  of  Argillaceous  sand,  mixed  with 
AinnerDiis  ^rain^  of  a  dark  green  siibstance,  whieb  may  have  becu  derived  from 
fbe  prrviouK  destruction  of  some  igneous  rock  coniiuuing  augitc  or  some  other 
Mlioite  of  iron, 

t  "  SoiDc  one  element  or  more,**  remarks  Dana,  "  by  the  influence  of  external 
A§eati«  caters  into  new  combinations  i   4  ia  reaioved;   tliis  di&or^aiiiz«a  the 
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and  new  attractions  to  arUe  in  their  then  nascent  state,  by  wlueb  tliMe 
elements  constituting  the  allophane  may  have  united  and  pMsed  otf 
in  solution,  and,  flowing  downward,  been  deposited  among  the  iKnli 
and  in  the  fisaureg  of  the  chalk  below*. 

Under  somewhat  similar  circumstances  to  those  of  its  occurromt 
at  Charlton^  allophane  is  met  with  m  the  chalk  near  Bemurak  ia 
France,  where  the  lower  tertiary  sands  are  supcrnosEcd  on  that  rock. 

The  slight  variation  in  the  chemical  fonnula  of  some  of  th« 
hydrosilicates  of  alumina  would  lead  us  to  infer  that  several  IMW 
varieties  in  this  group  have  been  described  as  distinct  mineral  spccMb 
the  differences  of  which  might  be  more  clearly  understood  br  a 
careful  investigation  of  the  conditions  under  which  these  mmmb 
occur  in  natuu',  ratlitT  than  the  uiere  !»tudy  of  them  in  tlie  obimii. 

Scarbroitef  or  koll)  ritt%  another  hydrosiUcate  of  alumina,  it  Ibmd 
in  fissures  of  a  gny  or  ferniginous  impure  shelly  Umeftooe,  belonng 
to  tlie  lower  oolitic  series  of  Yorkshire,  which  is  covered  by  the  Uuev 
series  of  sandstones  and  shales  coutaiuing  plntiLs  ^  it  also  oeeon  in 
the  ironstone  and  sandstone  with  plants  uf  the  same  coul,  II  ■ 
allied  to  })hult'ritet,  a  mineral  which  Mr.  Prestwich  has  deCeetid  11 
the  ironstouLMiodules  of  the  coaUmeasurt^s  at  Conlbrouk  Dale. 

Daring  the  important  investigations  (under  the  directioii  of  Dr. 
Percy,  at  the  Schotil  of  Mines)  in  the  chemical  composition  of  the 
diflert*nt  iron-ores  of  Britain,  a  white  |)owder  (probably  pbolerite) 
was  obsened,  associated  with  some  of  the  clay-ironstone ;  the  ((A* 
lowing  is  its  analysis  by  Mr.  Dick  : — 

Silica,  41*78;  alumina,  36*99;  water,  1-1*26;  peroxide  of  iftNi^ 
4*.'>l  ;  hme,  *  18 ;  magnesia,  '16;  alkalies  undetermined. 

I  have  also  c<^>llected  a  similar  mincrnl  substance  occurring  an  the 
surface  and  filling  the  crevices  of  the  white  oolite  of  Lincol 
where  this  rock  is  covered  by  the  soft  slmles,  sandstones,  and 
belonging  to  this  series.     It  hns  probably  originated  in  ihe 
manAer  as  scarbroite  and  allopbaue,  by  the  decomposition  of  i 
the  minefBl  substances  of  the  overlying  stntm. 


original  cfnnponmi.  anJ  ]cm\c%  tht"  retiiftininR:  rimipnts  free  to 
•nen  ai  are  capable,  couMH^uonlh  waitc  by  their  alfiiuuc»»  either 
water,  or  other  cbcnuoai  annta  preaeot ;  ibe  eieeaa,  it  atiy,  azul  Mliibic, 
offiaaofaiaoB.'' 

*  *•  Hfdraf«d  pcrattde  of  lrf>?^  .i^^n.iw^M^  aiUcaia  of  aiiuaiai  ta  iadi  ai 
Utat  thr^n^  t»  a  ^rtttioti  of  tli  ^«Mn  Um  biSia^aMl  a 

formed.     Ii  canrvoi  Im  «u])iMi>r  <  t<TCf«r  oantalat  hfdratad 

ii«a»  hat  eirboaat*  of  irofn  it  almtMi  c^aattalhr  ptnaeat.    When,  tbcnalbrc, 
MiDca  la  eoQiMt  with  a  miiKnl  tmitaiiilB^  alUala  of  alomina,  ail  Uio 
Car  dacompot  t  !m,af9  ptaaat;  ibe  (notoaidtof  i^i 

paaaea  b5  otii!  i  Kieia  wiib  iha  aiUeoio  of  alaaiat 

wbikilMcari  ..  .aaa  tina,  daoovpoaea  oUmt  ai^eMs  la 

Ibt  niMnl.''  •  oC  Chaniieri  aad  PMoil  GaolqBr*  «sL  & 

p.  77.  Timiial;i  c  ,3.  (C^rondiab  SodetyV 

t  i^ct  Dr.  Muna>  1  v  ini&tml,  Twcntf  .tlitrd  Import  of  IIm  SciK 

borough  Phil,  anil  Archm-  .  1»55,  ji.  27. 

;  " « »r  f'lrqucal  oocuniutcc  m  trevicca  of  the  iroailoat-aodalai,  atptriaHy  Iha 
Panii«*yai(»of ,  ia  Ibt  casta  of  ptaali  la  iroastoat,**  Ac^GooL  TTaas.  t aer.  mL% 
p,4S7. 
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The  following  Table  exhibits  a  comparative  view  of  the  composition 
of  the  allied  mineral  substancett  alluded  to  above  : — 


Silicic 

Alumioa. 

Wttet. 

21-90  i   29-20 

44*20 

18-89     33-52 

42*73 

W 

44-5 

40-5 

10-50 

42-50 

4e-75 

41'65 

43-35 

15- 

41-78 

36-99 

14-26 

44-94 

39-06 

16*00 

HiUoydte 


Beauvait  .... 
Charlton  ,,.. 
Ezquerra  *... 
ScArborougU 
FiM 

Anglar    


Clay  4-7 
Carb.  lime  4-38 


Ox,  iron  '25 

Peroxide  of  iroD 
4-51,  tnagnesiA 
'16.  lime  -48 


Berthier. 

Dick. 

Bertliier. 

Vernon, 

GuUlemln. 

LDick. 

Berthier, 


P 


3,  On  the  Red  Sandstone  and  Conglomerate^  and  the  Super- 
posed Qua RTS5' ROCKS,  Limestones,  a«rf  Gneiss  of  the  North- 
west Coast  q/* Scotland.  By  James  Nicol,  F.R.S-E.»  F.G.S., 
Professor  of  Natural  History,  RIarischal  College  and  University, 
Aberdeen. 

CoKTRirrfi. 
Introduction. 
Sections  in  the  Northern  part  of  the  District. 

^^-  Loch  Broom  (north  aide), 

^^h  (iouthalde). 

^^m  Loch  Aatynt. 

^V  Kyle  of  Dume^a  and  Loch  Eriboll. 

^H       Sections  in  the  Sotjtbem  part  of  the  District. 

^^m  Gairloch  and  Loch  Maree. 

^^P  Loch  Keesbom. 

^^r  Southern  part  of  Skye. 

^B       Order  of  the  aucct'ssion  of  the  rocks. 

^B        Organic  rcmaiuK  and  markings. 

F  Diattnctive  physical  charactera  of  the  rocki. 

I  Probable  age  of  the  rncka, 

I  Condiuio&  :  Geological  history  of  the  north-western  district  of  Scotland* 

Introduetion. — The  R<?d  Sandstone  and  Quartzite  rocks  on  the 
rth-west  coasts  of  Sutherland  and  Ross  possess  many  features  of 
tereat,  -which  have  long  attracted  the  attention  of  geologists.     The 
mountains,  rising  abruptly  from  the  great  table-land  of  lower  hilLs  in 
smooth  rounded  cones,  spiry  peaks,  or  long  serrated  ridges,  their 
hoary  summita  shining  in  the  sun  like  new-fallen  snow,  and  sending 
down  streams  of  rugged  fragments  to  the  deep  sea-lochs  that,  running 
far  up  into  the  interior,  wash  their  bases,  present  scenes  of  wild  ana 
ried  grandeur  unknown  in  other  parts  of  the  island.     Nor  does  a 
ser  examination  lessen  the  wonder  with  which  we  regard  these 
mouDtJiins.     They  are  then  found  to  consist,  not  of  granite  or  igne- 
ous rocks,  nor  of  the  older  so-called  primary  strata,  crushed  up  and 
broken  by  some  great  convulsion,  as  their  singiilar  outlines  might 
have  led  us  to  expect,  but  of  stratified  rocks  of  no  great  hardness,  lying 
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almost  homoDtally  in  thin  even  l>eds,  and  mouldccl  into  these  ttnagjt 
forms  by  the  slow  agency  of  imtumt  ciiu»es.  Mnny  aatkoit  bicit 
consequently  been  induced  to  notice  them,  from  the  time  whtm 
Pennant,  deceived  by  their  external  aspect,  described  them  sa  iatmtd 
of  white  msjble ;  and  Williams,  with  a  more  accurate  Icnowledgt  of 
mineralogy^  as  rranular  quartz  *.  Of  these  it  is  sufficient  to  mendoM 
the  memoirs  'On  Quartz  Rocks/  and  the  volumes  on  the  WeilMI 
Isles  by  Dr.  Maccullocht»  the  very  valuable  memoir  on  the  CoD- 
slomerates  and  other  Secondary  Deposits  on  the  North  ComCs  flf 
Scotland  by  Professor  Sedgwick  and  Sir  Roderick  I.  MurduaooX* 
and  the  *  Geognostical  Account  of  Sutherland  *  by  the  late  Mr.  R.  Q. 
Cunnin«jham§.  These  well-known  works  might  be  guppo&ed  to  hare 
exhausted  the  whole  subject ;  but  the  discoTery,  in  the  winter  of  1854 
-55,  of  better-preserred  and  more  tUstiuct  fossils  by  Mr.  Chas.  Pencil 
in  the  limestones  of  Durness  iiiTested  these  rocks  with  a  new  iiUrrest. 
Sir  R.  I.  Murchisou,  wishing  to  verify  his  former  obsenatiotM^  i«- 
visited  this  region  in  the  autumn  of  1855,  and«  having  kimlljr 
requested  me  to  accompany  him»  we  examined  several  of  Oie  noal 
important  sections  together  ||.  Last  summer  I  returned  to  the  vol 
coast,  and  visited  several  points  which  we  had  passed  over  in  Ike 
previous  year.  As  my  onservations  now  extend  over  almMl  tilt 
whole  tract,  from  Cape  Wrath  and  Durness  on  the  north  to  httk 
Alsh  and  Skye  on  the  south,  I  am  induced  to  lay  the  results 
the  Society*  in  the  hope  that  they  may  throw  some  light  on 
interesting  formations^. 

Seciiortji  in  the  Northern  fharf  of  the  Dittrici. — In 
the  rocks  1  shall  commence  with  the  sections  seen  near 
on  Loch   Broom,  as  these  are  apparently  tvpical  of  the  Trlntiom 
in,  other  locahties,  which  they  thus  tend  to  explain.      Measorrl 
from  the  outer  headlands,  this  bay,  or  sea-loch,  runs  for  more  clmi 
twenty  miles  into  the  interior,  intersecting  successively  all  the 
formations.     Both  shores  are  formed  by  ranges  of  hills, 
abniptly  to  the  water,  and  generally  very  thinly  covered 

*  Pennant't  '  Tour  in  Scotlud' ;  WilUunt*!  *  Natural  iiiilqffy  of  the 
Kingdom/ 

t  M«niain  'Co  the  Oeologjr  of  Viriooi  FsrU  of  Scotlaad,'  and  *  Oa  Qimis 
Bodt,'  iaGeokMekalTiaBs.l0ttaifl»,voLiL|m.  388aad4M|  WcsMnlabsif 
SeoUaa^voLiL  |9i.8d,  MS,  67&. 

t  *  Ob  ths  Stmeiare  and  RataiioBi  ot  the  Depotilt  wmiawnd  Iwfiiea  lis 
Primary  Kack%  and  the  Uolltic  Series  to  the  North  of  Seotlaadl*  OeoLTtaH^ 
Sad  Mtfiet,  vol.  Ui.  p.  125. 

f  In  lh«  TrftjuaiHiotu  of  Hie  HigMuid  Sodftf,  toU  «Ui.  f»  73-114. 

H  Scr  Rqiofi  of  Briitih  AisodatioD  (Glaafow)  for  18^5 1  Tnuii.  SM«.p.n. 

%  lo  joaticT  tn  my  prtnleceaaon  I  may  nirntinn,  that  at  the  tiine  timf  mMtmlmi 
lh«  Weei  fUghlands  thrre  were  even  lea  fariliti<n  for  riitting  tlMK  SIBOli  fMH 
of  the  €OQati7  than  at  the  preacst  day*  whro  tt^amboatt  have  dons  no  ■«dlla 
veaAer  tlm  igfeiiihla.  The  aaoeftata  elimat^^,  too.  pUcM  a  grc«t  hor  to  §<aii 
l^eal  lavtal^atkiiu;  aad  So||wiek  and  llurchuon  i}»rdall7  tutc,  Ui4t  ihe  ttom 
and  wet  wealhrr  which  thej  eftC0«uilc»6d  la  thcM  diatrtcta  |iirv«til«d  llifir  M 
osptormtioo  oC  the  roountaiiia.  Sir  R.  Marehitoit  and  myiclf,  in  18^. 
iaipsded  in  onr  isaeafShM  hv  tbs  ralM  and  mka  tlut  ao  frtiquenily 
bast  and  ttoal  imntfUv^  MCttoat  on  tkk 
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tritus  or  vegetation.     The  outcrop  of  the  beds  is  thus  very  clearly 

hibited,  and  the  relation  of  the  formations  easily  ascertained,  not 

ly  in  the  cliffs  on  the  shore,  but  to  the  very  summit  of  the  moun- 

ius.     The  village  of  Ullapool  is  sitaated  on  a  tlat  promontory 

rineU  by  the  detritus  thrown  mto  the  loch  by  the  Auchal  river ; 

d,  as  it  lies  not  far  from  the  junction  of  the  various  formations, 

forms  the  most  convenient  point  for  investigating  them.     Tlve  section 

(fig.  1)  repreienls  the  general  relations  of  the  rocks  on  the  north 

gide  of  the  loch.     It  couunences  on  the  N.W.  with  an  imperfect 

outline  of  the  Coygach  HiIl^^  intended  merely  to  show  some  of  the 

features  which  the  red  sandstone  mountaina  assume  on  thia 

t.     Some  of  them  rise  into  fine  spiry  or  serrated  summits,  whilst 

n  More,  the  highest,  forms  a  long  narrow  and  precipitous  ridge, 

_  to  the  north-east. 
The  part  of  the  section  specially  examined  begins  at  Loch  Kennort. 
Oo  ita  north-west  shore,  at  the  foot  of  Ben  More,  a  thick  mass  of 
red  saudatone,  dividend  into  numerous  beds,  dips  to  the  south-east  at 
a  low  angle  (10"^  to  12"),  This  rock,  with  approximately  the  same 
dip,  appears  also  to  form  Martin  Island,  lying  in  the  mouth  of  the 
bay.  On  the  south-cast  shore  the  rod  sandstone  again  crops  out  io 
thick  craggy  masses,  with  a  dip  of  12^  to  21)^  to  the  soutli  or  south- 
west, the  beds  being  apparently  broken  and  curved.  In  the  ridge 
to  the  east  the  rock  is  well  exposed,  dipping  J  0^  to  1 2°  to  S.  20°  E.  * 
This  dip  continues  nearly  constant,  both  in  amount  and  direction, 
throughout  the  next  range  as  far  as  the  Auchal  river,  occasionally 
perhaps  inclining  a  little  more  to  the  east.  In  some  places,  even 
where  the  rocks  are  well  seen,  the  dip  is  obscured  by  tlie  powerful 
glacier  action  which  has  smoothed,  striated,  and  rounded  the  rocks 
of  the  entire  regionf .  Throughout  the  whole  of  this  range,  the  red 
sandstone  is  very  uniform  in  aspect  and  mineral  character.  Most  of 
it  ia  a  rather  coarse  grit,  graduating  into  a  fine  conglomerate,  with 
fragments  rarely  an  inch  or  more  in  diameter.  The  fragments  are 
not  much  water-worn,  and  consist  especiaUy  of  quartz,  honistone, 
and  felspar, — the  last  often  decomposed.  The  grits  arc  composed 
ehiefly  of  rounded  grains  of  grey  vitreous  quartz  and  red  felspaF 
'"Jorthoclase),  but  apparently  with  no  micaj.  The  general  colour  is 
lark  brownish  red ;  but  some  porriona  are  of  a  lighter  red,  or 
yellowish  tmge. 

The  Auchal  river  near  Ullapool  has  cut  a  deep  gorge  in  the  sand- 

*  From  the  large  variatian  of  the  rompa&s  {'Mf  or  more),  I  have  thought  it 
better  to  correct  the  directions  throughout  this  paper. 

t  The  violent  pressure  of  the  ice  appears  ^^o  to  have  occaaionally  altered  the 
poiition  of  large  masses  of  rock,  thos  dtiating  direct  observations  made  on  the 
ftrata  at  their  outcroji. 

X  Dr.  MaccuUoch  fias  already  made  the  ohscrTation  as  to  the  West  Coast  aand- 
ttone  generally — ^'  In  no  instance  have  I  observed  it  to  coaiain  ini««j  nor,  with 
the  exception  of  red  jasper  and  that  of  the  schiat  just  mentioned,  any  stibstauce 
quartz,  and  felspar."  On  the  other  hand,  Sir  R.  Murchison  (Traas.  Gcol.  Soc. 
aer,  vol.  lii.  p.  16 1)  mentions  the  occurrence  of  mica  in  (K>me  beda  of  the  red 
nndatoae  of  Applecross,  bo  that  it  is  rather  rare  than  unknown.  Macoallnch 
also  says,  "  that  in  no  instance  hitherto  has  it  been  found  to  contain  imbedded 
Jimeatone." — Western  hie*,  vol.  ii.  p.  97, 

c  2 
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Stone,  wkich  forms  the  base  of  the  npxt  hill,  and  if  well 
both  on  the  rond  and  on  the  t«hnre  east  of  the  town.  It  is 
be  coTered  by  the  qiiartzite  ;  but  the  continuation  of  the  MCtkni  ii 
obscured  by  detritus,  which  has  collected  behind  a  rock j  promoiitoiy 
projecting  into  the  loch.  This  promontorr  consirts  oi  a  maaaire 
intrusive  rock,  in  some  places  a  kind  of  syenite,  or  a  feUpar-porphjnf 
with  hornblende,  in  others  rather  an  impure  serpentine*.  In  one 
place  it  ifl  covered  by  a  bed  of  t|uartrite  ;  but  on  the  shore  to  tlit 
east  the  first  strata  seen  are  thin-bedded  grey  gneiss,  dipping  17^8. 
5^  E.,  but  the  beds  are  often  much  twistiHl  and  contort4^d«  On  thii 
line,  therefore,  the  relations  of  the  quartxite  to  the  gneiaa  are  not  ttrt 
clearly  exhibited ;  but  that  it  overlies  the  red  sandstone  is  bejrond 
doubt. 

The  valley  of  the  Auch^  river  lays  open  a  still  more  instnutht 
section.  Tte  north-west  side  of  the  valley  is  the  coutinuatioa  of  the 
same  range  which  forms  the  coa.st ;  and,  as  shown  in  the  tectioB 
(from  A  to  b),  the  red  sandstone  distinctly  dips  under  the  white 
quartzite  forming  the  summit  of  the  bill.  The  continuation  of  tha 
same  beds,  with  the  same  relations^  is  seen  on  the  other  side  of  tht 
valley,  followed  by  the  road  from  Ullapool  to  the  north-east.  Tba 
lower  and  larger  portion  of  the  quartzite,  that  overlies  the  red  moA* 
stone,  b  of  a  pure  white  colour  on  the  exterior,  and  ot\en  with  a  polaiii 
like  glass,  from  the  ice-action  to  which  it  has  been  exposed.  In  iIm 
iutenor  the  rock  has  of^en  a  reddish  tinge,  from  a  mixture  of  felspar. 
The  principal  constituent  is  however  quartz,  in  very  ftne  grains,  ntmy 
as  large  as  mustard  seeds.  Mica  seems  wholly  wanting,  or  very  rare. 
Some  of  the  beds  of  quartzite  contain  cylindrical  bodies,  simple  of 
branched,  and  from  a  quarter  to  about  half  an  inch  in 
running  vertical  to  the  strata  ;  whilst  others  contain  similar 
hut  of  a  conical  form, — txith  of  them  often  in  such  numbers  as  to 
cover  the  entire  surface.  Higher  in  the  series  a  fine-grained  grey 
siliceous  rock  occurs,  containing  so  much  iron  in  layers  or  nodul«%  as 
to  become  brown  and  rotten  when  exposed  to  the  weather.  Tbt 
surfaces  of  the  thin  Isyers  of  this  rock  are  often  marked  by  plant- 
like  impressions,  resembUng  a  confused  mass  of  fucoids«  I  mm 
DOtsoe  these  markings  chieSy  from  their  importance  in 
the  beds,  reserving  their  supposed  organic  origin  to  a  sni 
part  of  this  pa|)er.  The  qunrtiite  is  usually  distinctly  strattfiMl,  ii 
beds  of  one  to  two  or  three  feet  in  thickness.  It  is  alao  dividiil 
verticallv  by  "  backs  and  cutters,"  like  those  in  the  fnitdrtnaw  of 
the  ooal-formatlon.  One  bed  is  also  divided  into 
niiises,  like  beds  of  clay-ironstone,  but  ap^^eared  to 
of  quarts. 

The  quartzite  is  followed  in  the  ascending  section  by  a  thick  mm 
of  limestone,  quarried  in  several  places  and  cut  through  by  the  nvit 
in  a  picturesque  gorge.  Even  where  not  exposed,  its  presence  may 
eniily  b«  recogui^  by  the  bright  green  pasture  that  covers  iL    Tbt 

*  Froai  its  vshsbie  character  it  is  ditteall  to  iivs  iliia  rock  a 
it  b  a  febipai  iwinlmf  or  biairy  grtalla, 


with  the 


of  the  qasrtaite. 
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limestone  is  of  a  bluish-white  or  grey  colour,  and  interaected  by  so 
many  minute  veins  a3  to  give  it  a  brecciated  structure.  It  is  very 
much  hardened,  and  often  siliceous.  Interstradfied  with  it  are  thin 
beds  of  finely  laminar  shale  ;  the  laminee  are  often  as  thin  &s  paper,  and 
some  of  them  light  grey,  others  black  aiid  carbonaceous.  The  general 
dip  of  the  quartzite  and  limestone  series  of  beds  is  about  1 5^^-20'^  to 
8.  60°  E.,  thus  at  a  higher  angle  and  in  a  more  easterly  direction 
than  the  red  sandstone  on  which  they  rest.  In  the  valley  of  the 
river  the  limestone  is  followed  by  the  same  serpentine,  or  felspar- 
porphyry  rock,  observed  on  Loch  Broom,  and  this  along  Loch  Auchal 
by  gneiss,  clipping  to  the  south-east.  The  immediate  relations  of  the 
rocks  are,  however,  concealed  by  the  lowness  of  the  ground  and  the 
thick  cover  of  moss  and  grass. 

Any  doubt  on  this  pomt  is  removed  by  examining  the  hill  betweeu 
Loch  Auchal  and  Loch  Broom,  in  the  line  followed  hy  the  section. 
Tlie  quartzite  just  described  forma  the  first  low  acclivity,  resting  on 
the  red  sandstone.  Beyond  a  slight  depression,  the  ground  rises 
ore  rapidly ;  and,  on  the  steep  slope,  first  the  limestone  crojjs  out, 
en  the  serpentine,  and  above  all  the  gneiss,  forming  the  summit 
of  the  hill,  where  it  dips  at  10''-15*'S.  30"  E.,  though  i^-ith  slight 
onduiations.  The  rocks  may  be  traced  round  the  south  side  of  the 
hill,  placing  their  relations  to  each  other  beyond  all  donbt.     A  ver- 

Itical  section  through  the  summit  would  pass  in  succession  through 
Ibe  gneiss,  serpentine,  limestone,  quartzite,  and  probably  the  red 
■uidstone. 
I  The  section  (fig.  2)  on  the  south  of  Loch  Broom  is,  if  possible, 
Rill  more  exphcit.  The  western  portion  was  only  seen  in  saihug 
kloDg  shore,  as  there  is  no  road  on  this  side  of  the  loch,  and  the 
cliffs  are  in  many  places  inaccessible  ;  but  the  eastern,  and  most  im- 
portant part,  was  examined  on  the  ground.  At  the  north-west 
extremity  the  red  saudstoue  dips  out  to  the  sea»  hut  is  soon  inter- 
rupted by  rocks  represented  as  gneiss  by  Maccullocb,  and  probably 
the  continuation  of  those  subsequently  noticed  near  Loch  Greinord. 
The  red  sandstone  again  commences  dipping  steadily  to  the  south- 
east, along  the  whole  loch,  to  beyond  Ullapool.  From  the  Ferry,  its 
general  dip  is  about  S'''  to  S.,  60°  E.,  or  S.  75"^  E.,  in  thick,  regidar 
beds.  According  to  MaccuUoch's  map,  the  red  sandstone  is  imme- 
diately followed  by  gneiss ;  but,  m  the  section  shows,  this  is  not  the 
case.  Before  reaching  Logie,  it  gives  place  to  the  quartzite.  dipping 
at  15°-20**  to  S.,  70^  E.  Besides  the  common  quartxite,  I  found  both 
the  beds  with  cylindrical  bodies,  and  those  with  fucoid  impressions 
observed  on  the  north  shore.  I  could  not,  however,  discover  the 
limestone,  the  quartzite  being  immediately  succeeded  by  a  thick  mass 
of  the  serpentine  or  porphyry,  running  as  a  bold  overhanging  cliff, 
obhquely  up  the  side  of  the  hill,  nearly  in  the  dip  of  the  beds.  I 
traced  it  from  the  shore  to  the  top  of  the  ridge,  and  it  apparently 
extends  roimd  into  the  valley  at  the  head  of  Little  Loch  Broom, 
forming  the  clitl'a  beyond  Umidonald,  From  its  great  hardness,  it 
projects  in  a  broad  ledge  or  terrace,  but  is  covered  by  gneiss, 
pping  at  23*^  nearly  due  east ;  and,  hke  that  on  the  north  shore,  , 
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forming  thin  beds,  oi^en  cuirefl  and  twiBted.    Neir  the  igoeous 
the  gneiss  is  m  general  very  fine-gniined,  almost  compact,  and 
posed  ciiiefly  of  quartz,  with  a  Little  t'ebpar  and  miuuie 
mica.     Many  portions  seemed  almost  like  the  more  argillaoeoQi 
ill  the  quartzite  series, — in  a  highly  metamorphic  state. 

Ill  this  section  there  is  thus  the  same,  or  rather  a  more  oomplde, 
succession  of  the  formations  in  the  same  relati?e  order.  The  rid 
sandstone,  resting  on  gneiss,  is  covered  in  ascending  order  by  quutiilii^ 
serpentine,  and  gneiss.  The  north  side  of  Little  Loch  Bi 
hibits  these  relations  even  more  clearly,  as  the  hills  are 
cipitous,  and  the  superposition  of  the  quartiite  on  the 
more  fully  ex[»osed.  I  had  not  an  opportunity  of  examining  Um 
junction  of  tlie  quartzite  aud  gneiss  in  the  valley  beyond  this  loch ; 
nut  in  the  fine  ridge  of  Kea  Cloch,  on  its  south  side,  the  white 

S|u&rtzite  is  clearly  seen  nmniug  up  over  the  red  sandstone  that 
brms  the  lower  declivities.     The  rctl  sandstone,  dipping  at  A  Jon 
angle  to  the  south-east,  continues  along  the  coast  for 
but  IB  at  length  interrupted  by  a  mass  of  serpentine  or 

EietM,  like  that  seen  rising  from  below  the  sandstone  mountaiiii 
dch  Greinord,     Beyond  this  rock  the  sandstone,  in  thin  sUty 
of  a  bluish-white  colour,  dips  at  10*"  to  N.,  20'  W.,  forming  thtOOlV 
headland  < 

These  sections  in  the  centre  of  the  formations  may  be  renrded  at 
typical  of  the  phu^nomena  in  other  localities ;  but  MTorft^  both  to 
the  north  and  south,  present  some  peculiarities  worthy  of  ttoCiei. 
One  of  the  most  luterevtiog  of  these  is  in  the  vicinity  of  Loch  AMgm^ 
where  the  precipltoua  odea  of  Queenaig,  and  the  other  ihiiiiiiImm 
that  surround  that  beautiful  lake,  expose  some  remarkable 
I  examined  these  in  1855  with  Sir  R.  Murchison,  and  h«d 
the  benefit  of  his  former  knowledge  and  experience  in 
their  relations.  Though  \e$s  clear  than  at  Ullapool^  probably 
having  undergone  greater  disturbance,  the  relative  poatttoQ  of  1^ 
formations  appears  to  be  essentially  the  same ;  see  ng.  5.  On  the 
west,  towards  Loch  Inver.  the  country  consists  of  rounded,  gnnrW 
knobs  and  boases  of  gneiss,  separated  from  each  other  by  aaaO 
lakes  and  dark  moors,  and  heaped  together  without  any  very  Apin^ 
rent  order.  Near  Loch  Inver  the  gneiss  often  contains  homblendf 
in  pUce  of  mica ;  and  S4>me  varieties  are  a  granular  compoond  of 
felspar  aud  honi  blende,  amtaining  large  imbedded  masaet  of  li^|^ 
green  fibrous  hornblende,  simie  of  them  two  feet  in  diameter.  TImm 
bomblrndic  Tarieties  of  gneiss  are  very  characteristic  of  this  formatiMi 
in  the  west  of  Sutherland,  as  fisr  north  as  Cape  Wrath.  On 
Asiynt  the  gneiss  has  often  its  common  aspect ;  but  coarae 
hornblendic  varieties,  with  no  mica,  and  large  nodules  of  qnarts,  itS 
preraih  About  half-way  up  the  lake,  the  gneiss,  dipping  at  55^  |« 
the  west,  is  covered  by  red  sandstone,  dipping  at  5^  or  lU  to  E.N,B. 
The  lower  beds  of  the  tatuktone  arc  a  congkunetate  of  quarts,  feU|«r» 
and  gneias :  the  largest  frifimeDts  are  mSoat  two  or  three  inehea  in 
diameter,  and  nut  much  rtmnded.  Higher  up  it  ijt  a  dark,  bniwuiah- 
nd«  kminated  rxick.  vdvu  contaimug  Urge  pebbles  of  quarti,  and  a 
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iew  tnces  of  bhit;  carbonate  of  copper.  The  gandstone  is  covered  by 
die  qnartzite,  the  first  beds  being  a  coarse  grit,  with  fragnieiits  aa 
lirge  a&  peas ;  and  those  higher  up,  a  fiue-grained  white  stone  with 
a  vitre^ias  lustre.  At  Skiag  Bridge,  where  tlie  road  turns  north  to 
^cQw,  the  quartzite  is  of  a  red  colour,  and  contains  numerous 
vicaJ  bodies,  like  those  noticed  near  Ullapool.  Ascending  the 
Lli  by  thia  road,  we  found  brown  slaty  beds,  with  fucoid  or  plant- 
like  impressions ;  and  higher  up  again  a  bed  with  cylindrical  bodies, 
thus  ifaentifylne  the  strata  with  the  Loch  Broom  rocks.  On  the 
line  of  aection  along  the  lake,  the  quartzite  is  succeeded  by  limestone^ 
generally  of  a  white  or  blue  colour,  and  with  a  fragmentary  or  bree- 
ciated  structnre.  Near  Stronchrubie,  east  of  the  inn  at  Inch  na 
Dunph,  the  same  limestone  is  well  seen,  ranging  along  the  fine  pre- 
dpitous  cliff.  In  this  place  it  is  oflen  cherty,  containing  masses  of 
liliccous  matter  like  those  common  in  the  mountain-limestone,  and 
tbo  druses  lined  with  quartz-crystals.  Large  lumps  or  masses  of 
Ttd  felspar  also  occur  in  it ;  and  a  bed  of  greenstone,  of  augite  and 
dirk-red  felspar,  runs  along  the  face  of  the  cliff.  The  quartzite 
with  cylindrical  bodies  again  crops  out  at  the  bottom  of  the  escarp- 
iDent  below  the  limestone^  so  that  the  whole  series  has  probably  been 
brought  up  by  a  fault.  In  the  hills  behind^  aceording  to  Mr.  Cun- 
omg^am,  the  limestone  is  again  covered  by  quartz-rock,  as  drawn  in 
ik  lection;  but  this  locality  I  did  not  visit*. 

This  section  is  evidently  identical  with  that  on  Loch  Broom,  both 
iu  the  mineral  character  and  relative  position  of  the  beds.  The 
Wjh  difference  is  in  the  apparently  greater  thickness  of  the  lime- 
^Bdc»  and  in  this  being  again  overlaid  by  quartzite.  As  on 
Loch  Broom,  also,  the  quartzite  is  unconformable  to  the  red  sand- 
rione,  and  dips  at  a  higher  angle  than  the  rock  on  which  k  rests. 
This  ts  well  seen  on  the  south  side  of  Qneenaig,  where  the  white 
«|ti«rt«te  creeps  up.  as  it  were,  gradually  over  the  red  sandstone  beds, 
the  flank  of  the  mountain  on  the  south  side  of  Loch  Assynt,  towards 
Caniap,  exhibits  the  same  arrangement.  The  gneiss  on  the  west  side 
is  OTerlaid  by  nearly  horijKOutal  sandstone  beds,  which  are  in  turn 
covered  uncotiformably  by  quartzite,  sloping  down  to  the  east  at 
20**  to  30°,  The  relation  of  the  quartzite  to  the  gneiss,  bounding 
it  on  its  eastern  side,  was  not  visible  on  the  line  wc  followed,  as  a  mass 
of  red  felspar-porphyry  intervenes  near  Loch  Borolan.  This  rock  is 
oot  unlike  some  portions  of  the  Loch  Broom  serpentine,  thus  addmg 
to  the  analogy  of  the  two  sect  ions  f. 

On  the  north  declivity  of  Quecnaig  the  quartzite  again  appears, 
resting  imcoufonnably  on  the  red  sandstone ;  but  the  relations  of  the 
fonpations  are  obscure,  probably  from  some  fault  near  the  hne  of 
junction*  In  Loch  Glencoul  the  superposition  of  the  quartxite  to  the 
fed  sandstone  is  very  distinct,  and  both  rocks  are  seen  dipping  away 
under  the  huge  mountains  on  the  east.     In  the  recesses  of  this  loch, 

•  Probably  it  is  only  the  lower  quartz,  brought  up  anew  by  a  fault. 
t  Vlf.  CuuniiigK&ni  ataies,  p.  96,  that  the  quartzite  of  Hen  More  rests  uncou- 
ithly  on  the  giu;i»s.     The  rehtioiiit  of  this  quurtzilf,  Iwtii  to  the  gneiss  and 
[the  bme«tone  of  Stronchrubie,  require  further  rnveitigation. 
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wliicli  we  did  not  explore,  Mr.  Cunntnghgtn  describes  the  gucui 
retsting  contbrmably  uii  the  ouAitzite  and  Umestone.  Toe  m 
observer  also  figures  and  ileseribes  a  very  8ing:ular  instance  of  this  le* 
markable  relation  on  Loch  More.  UU  section  shows  a  lower  hi^kft^ 
inelined  c^eiss»  covered  uncoufonnably  by  an  ascending  seiici  oif 
quartz-rockt  Umestone,  and  gneiss,  all  conformable  to  each  other. 

The  next  locahty  which  I  shall  notice  is  tlie  vicinity  of  Dttimi^ 
whure  the  ]ime!<tone  is  distinguished  by  containing  organic  UfaBMBi 
in  considerable  abundance.  The  general  relations  of  the  fockft  an 
shown  in  fig.  4.  The  weHteni  shore  of  the  Kvle  of  DuroffS  eoodrti 
partly  of  gneiss,  partly  of  the  qnartzite  in  tdin  eren  beda»  toilM  of 
them  full  of  the  cylindrical  bodies,  but  ofVen  more  hraiiched  Mid 
coral-like  in  their  forms  than  either  at  Aasynt  or  tlUipod.  This 
rock  dips  at  20""  to  S.  60""  £..  and,  on  the  road  to  U^  Wnth 
Lighthouse,  orerlies  red  sandstone  and  conglomerate,  dmuig 
formably  at  a  lower  angle  (lO""  N,»  25""  £.).     The  red  m 


tihibits  no  peculiarities,  the  lower  bed  being  a  not  rrry 
fftomerate  of  slightly  rounded  fragments  of  quarti  and  red  or 
felspar,  in  a  reddish-yellow  basis  of  sand.  Mr.  Cunningham  nolaord 
the  qnartzite  in  this  place  alternating  with  **  strata  of  slate^'chMr  of  • 
character  little  differing  irom  that  which  is  assocbted  with  l09  tvd 
sandstone  of  the  coal-series*/*  On  the  east  side  of  the  KtW  the 
low  country  b  chiefiy  limestone.  On  the  shore  near  Mnalriri 
House,  where  it  contains  the  fossils,  it  dips  at  10"'  E..  hut  tn  mm 
place  folds  over  in  a  low  arch.  The  principal  mass  ts  of  a  dark-Uot 
colour,  very  hard  and  siliceous,  striking  fire  readily  with  the 
It  contains  brgc  lumps  of  reddish-brown  chert,  with 
tUnty  concretions  of  singuUr  fonns;  and,  when  weathered,  tht 
Murface  has  a  {ieculbr  rough  aspect,  as  if  covered  with  bruken  conii 
or  Hhellti.  Other  beds  are  of  a  Ught-grey  eobiir,  and  more  Arenmoa 
testurc ;  and  others  acain  more  argulaoeooa,  and  divided  by  m  Idftd  el 
e&MTtge  into  latniiiK  mm  a  quarter  to  half  an  inch  t  liick .  In  { 
■sped  it  closely  retembles  tome  of  the  carboniferous  hmcstooea 
altered  by  trap. 

Beyond  Dnrine,  the  limestone  still  dips  east,  but  at  a  higher  lagtt 
(20**  to  25°),  and  alternates  with  beds  oi  a  more  treoioeoiit< ' 


Bevoud  the  Smoo  Cave  it  is  cut  off  by  gneiss  in  nearly 

bedt»  with  a  W.N.W.  direction.     This  rock  forms  the  ridge  ninnif 

•outh-west  from  near  Hispond  to  the  Gualin.     The  eastern  drdhil^ 

of  these  hillti  is,  however,  covered  by  the  quartzite,  slopins  down  b 

TBSt  bed*  to  Loch  Eribolh  and  in  Home  cases  extending  to  the  topa  of 

the  noontiiM,     Many  t>art«  of  thin  quartzite  are  soft,  almost  In^ile 

sandstone,  not  hsrder  tlian  the  oommon  erits  of  the  coal-farowtion. 

Thi>  low  erround  on  the  eaileni  thofe  of  Loch  Eriboll.  and  the  under 

of  the  bills,  are  of  IhniitOii^  ta  aooM  ikkwee  overlaid  ht  a 

luuToiis  quArrHtr.    In  th«  hiUa  abof«  Eriboll  LI ouae  t^ 

UiiK'fitoiti^  series  is  t>v  gBMas,  which  al»o  dips  rirnTh  raat  Tn 

wards  Loch  llot>e.  j^-pontioo  of  the  limestone  to  th«  fncbi 

in  this  locality  has  bcm  reoognised  by  many  obsenrefi^  fimn  Um  lint 

.  *  ftiitjr.  ^  n. 
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culloch,  who,  in  his  'Western  Isles,'  described  it,  and 
Du,  LD  which  howeTcr  the  gneiaa  of  Rispond  is  represented 
Lble  to  the  qyartzito  and  limestone.  Professor  Sedgwick 
MuTchison  in  1828,  and  the  latter  again  in  1855,  when 
d  the  section  in  company,  and  Mr.  Cunningham  in  1 839, 
me  to  the  same  conclusion.  It  must  also  be  observed, 
[priority  of  the  gneiss  to  the  limestone  is  not  seen  in  one 
K  in  sections  of  a  few  yards*  extent,  but  along  the  whole 
Bom  the  aea-wom  precipices  of  Wliiten  Head*  to  the 
^5raig-na-Fe»lin,  at  the  extremity  of  Loch  ErihoO,  a 
more  than  ten  miles  in  a  straight  hne, 
ae  of  traTerse  there  is  one  fact  of  considerable  importance : 
dstone  which  on  the  west  side  of  the  Kyle  underlies  the 
ad  becomes  far  thicker  and  more  extensive  in  the  Parph 
e  west,  does  not  reappear  on  the  east  side  of  Durness  or 
iboli  The  quartzite  there  rests  immediately  oii  gneiss, 
3fltoue  having  thiimed  out.  To  this  remarkable  feature 
again  to  refer  iu  noticing  the  sections  further  south* 


! 


the  Southern  part  of  the  District. — Returning  from 
B  north,  I  shall  now  describe  some  sections  in  the  range 
Bundstoue  and  quartzite  in  the  country  south  of  Loch 
he  interior  of  Loch  Greinord  is  all  coloured  as  gneiss  by 
,  but  consists  partly  of  true  gneiss,  partly  of  a  singidar 
bt  green  rock,  which  appeared  to  me  ratlicr  a  serpentine 
enclosmg  large  angular  fragments  of  gneiss.  It  forma 
round-topped  conical  hills,  with  smooth,  bald  summits, 
*  all  vegetation^  which,  though  of  no  great  altitude,  have 
irkably  wild  and  rugged  aspect  From  this  place  the 
lars  to  extend,  in  many  peculiar  ^Tirietics,  continuously 
foot  of  Loch  Marec  to  the  Gairloch.  Red  sandstone, 
>nna  the  outer  headlands,  and  ia  well  exposed  on  the 
ch  Greinord,  towards  the  Rumor,  dipping  at  high  angles, 
I  unconformably  by  beds  of  a  newer  red  sandstone  f.  At 
\d  on  Loch  Maree  the  sandstone  is  well  seen,  and  its  rela- 
to  the  inierior  gneiss  and  to  the  quartzite,  are  very  distuict, 
the  accompanying  section,  tig.  5.     The  lowest  rock  is 

\5, — Section  acroM  Gairloch  and  Loch  Maree, 

Ucb  Mnrce  Hills, 
rfoch.  ' 


dttwer).  b.  Red  Sandctone.  e,  Qoutsite. 

Whiien  Head,  but  both  Dr,  Macculloch  and  Mr.  Cunningliara 

a. 

ig  to  Macculloch,  the  only  umloubted  New  Red  Sjwdfttoae  in  Scot. 
^on  Map,  p«  94. 
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the  gneiss,  forming  the  rug:ged  rounded  liills  between  the  Gi 
and  the  lower  halt"  of  Loch  Maree.  The  gneiss  is  in  gt^uend  tit 
light  or  dark  grey  colour,  and  finely  granular ;  but  other  Ymnecicf 
are  reddish,  and  more  perfectly  crystalline,  or,  again,  cuntain  diatiftet 
granular  cotieretions  of  quartz  or  email  garnets,  hiterstratified  with 
it  are  hedji  of  mica-slate,  or  tiue-graincd  hornblende-edate.  The  itrvta 
are  often  contorted ;  but  the  general  direction  is  nearly  parallel  to 
Loch  Maree,  or  about  N.W.  (from  N.  40°  W.  to  N.  60^  W.),  atwl 
the  dip  almost  vertical,  or  inclining  to  the  south-west.  The  nai 
rock  tn  the  red  sandstone  ;  the  lower  bed,  where  in  ctnotsct  with 
the  gneisa,  as  on  the  shore  near  Gairloch  Kirk  and  on  Loch  Maree, 
being  a  very  remarkable  breccia  of  quarts  and  gneiss  in  sharp  angiilar 
fragnieutH,  not  at  all  rounded  or  worn.  The  quarts  is  white  and 
Titreous,  or  red  and  ferruginous,  or  a  kind  of  blue  honistone, — the 
gneiss  oAen  Uke  the  finer  rarieties  below.  The  largest  fragment  I 
saw  measured  sixteen  inches  long,  by  nine  broad,  and  sereo  thick ; 
but  the  generality  are  much  smaller.  In  no  place  could  I  find  any 
granite  in  this  breccia.  Above  the  breccia  coarse  gritty  beds  oocor, 
interlaminated  with  finer  materials ;  some  of  them  almost  a  lii^hl-rrd. 
fine-grained  quartzite.  The  breccia  is  everywhere  exceedingly  litfd» 
and  in  many  places  closely  resi*mbles  the  gneiss ;  so  that  the  bnikf% 
turned-over  euds  of  the  gneiss  appear  to  pass  almoit 
into  the  sandstoue.  On  the  outer  headlandB,  the  rad 
to  the  west  or  south-west,  and  forms  a  low  undutaciiig 
the  outcrop  of  the  beds  projecting  through  the  moor.  Ott  Lodi 
Mane  Uie  i«dit<M|f  first  appears  as  mere  fragments  c^  tht 
lnwota»  sliuk  in  among  the  ends  of  the  vertical  red  or  grej 
Near  Talladale  it  beoomea  continuoas,  retting  on,  and  as  it 
embossed  in  the  hollows  of,  the  gneiss  hills.  In  mineral  cbaracttr  it 
presents  few  pecuharities,  except  that  a  false  be<lding  or  laminatioD  ii 
not  uncummou.  From  the  uneven  surtace  of  the  beds  and  the  lov 
angle,  the  dip  is  uncertain,  but  is  about  lO'^-lo'^'  to  S.,  25^  lo  30^& 
In  the  mountains  on  the  south-west  of  the  lake,  the  white 
quarljcite  is  clearly  seen  overlying  the  red  aandalone,  and 
projectiug  in  a  kind  of  terrace  on  the  side  of  the  bill.  In 
of  the  loAy  summits  near  Ben  £ay,  darker  beds  again  real  oa  tht 
ditartzite,  perhaps  the  equivalents  of  the  grey  aUiceutis  beda  of  Laeb 
Broom. 

The  red  sandstone  in  this  district  has  iuidff|roiia  en 
datioo.   On  the  shore  of  Loch  Maree  it  ia  oAcn  Droken 


a 


or  divided  by  gaps  and  fissures,  some  of 
thirty  feet  dcip,  thoi^h  only  a  few  (10  to  20)  ii 
surface  of  the  beds,  too,  is  strewed  with  immense  anguUr  aad  nriB- 
like  blocks,  some  of  them  poised  on  a  single  comer  on  the  rety  cdfi 
of  a  ctiflT.  All  thtii  indicates  extensive  destruction  of  the  atnata ;  and 
other  proofs  of  the  fact  are  not  wanting.  Detached  fragntaots  of  tlw 
breccia  are  found  in  hollows  of  the  gneiiis  hills  far  from  tlia  mmm 
masies,  and  evidently  left  in  the  general  denudation.  Scvaral  al 
lliegt  fragmrnt»  anpcar  on  the  ahorea  of  Loch  Maree«  and  many  of 
tbi  beautiful  wuoded  islands  spfinklcd  over  its  surface  are  of  the 
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same  nature.     All  these  eTidcntly  have  nnce  been  coutinuous,  and 
the  red  sandstone  must  have  filled  the  valley  of  this  most,  magnificent 
of  Highland  lakes,  as  deep  as  the  lofty  summits  of  Sleugach  aii  J  Ben 
Eay,  and  have  all  sub5e<juentty  been  hollowed  out  and  removed.    The 
western  hills,  towards  Gairloch,  are  still  strewed  with  imuimemble 
fragments  of  red  sandstone,  perched,  like  Benliiiels,  in  the  most  ex- 
I      posed  and  perilous  poaltions,  on  the  very  edge  of  some  lofty  cliff,  or 
'      on  the  polished  summit  of  the  domes  of  gneiss*, 
I  The  red  sandstoue  of  Gairloch  extends  continuously  into  Apple- 

^^ro88 ;   and  the  whole  of  this   vast  formation  must,  therefore,   be 
^Bider  than  the  qunrtzite.     I  examined  the  relations  of  the  two  de- 
P^osits  on  Loch  Keeshorn*  in  1855,  with  Sir  B.  Murchison,  and  the 
section   (fig.  6)   represents  the  facts  as   seen   by  us.     The  great 


Fig.  6. — Section  across  Loch  Keeshom, 


Applftenm.   Loch  Kecflborn. 


R«d  SMdAtone. 


4,  LhnaiU)ne. 


g.  TilcsaUte. 


h.  Mics-«Ute. 


mountain-diBtrict  of  AjiplecroBs  consists  entirely  of  red  sandstone 
rising  in  terrace  above  terrace  from  the  shore  of  the  loch  and  valley. 
The  general  characters  of  the  sandstone  correspond  to  those  already 
noticed  ;  and,  as  a  detailed  section  has  already  been  given  by  Sedg- 
wick and  Murchison,  need  not  be  repeated  here  f.  On  the  east 
aide  of  the  valley  an  entire  change  takes  place  in  the  rocks.  The 
low  green  hill  consists  of  limestone,  of  a  light-blue  colour,  be- 
comuig  white  when  weathered,  and  with  the  pecuhar,  fine-veiued 
brecciated  strocture  characteristic  of  the  limestont's  of  Ullapool, 
Assynt,  and  Duniess.  We  examined  this  rock  carefully  for  organic 
remains,  but  without  success.  The  red  sandstone  dips  at  10 -I  "2° 
to  W.S.W.  ;  the  Hmestone,  in  broken  irregular  beds,  at  a  higher 
angle  to  the  east.  The  narrow  glen^  followed  by  the  Jeantown 
road,  exhibits  a  series  of  lalcoae  slaty  rocks»  some  of  a  light-yellow, 
others  of  a  dark-green  colour^  dipping  at  45'^  E.S.E,  (E,  20°  S.) 
in  thin  even  beds.  These  beds  seem  to  overlie  the  limestone, 
lough  no  immediate  junction  of  the  formations  was  seen.  The 
^btion  of  the  limestone  to  the  red  sandstone  of  Applecross  is  more 
^ubtfid.  The  more  natural  interpretation  would  be  that  the  sand- 
raes  had  been  deposited  on  the  ends  of  the  upturned  limestone 
Is,  and  snbsequently  partially  removed  by  denwdatiou ;   but  the 


*  It  is  a  curious  fact,  that  on  these  gneiss  hills  by  far  the  majority,  probably 
nine  tent  ha  or  moret  of  these  "  pcrchetl  blocks"  are  red  sandstone, 
t  Geol.  Tniu.  2nd  Ser.  vol.  iii.  p.  154, 
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relations  esUblished  at  Galrloch  aud  further  north  demand  that 
should  regard  the  valley  as  a  line  of  fault,  briuging  down  the  lime* 
stone  bed^  to  a  lower  level  than  the  sandstones  on  which  ibej 
deposited.  The  mndstone,  too,  &eenis  to  have  been  thinning 
here  to  the  east,  as  the  loRy  mountain:)  in  the  interior, 
from  Loch  Keeshorn  and  on  tite  road  from  Loch  Carron  to  Ancfa  at 
Sheen,  appear  to  be  eap)KHl  only  by  the  auutzite,  coTered  in  wit 
places  by  darker  beds,  but  without  the  rea  sandstone  below. 

The  section  from  Kyle  Aken  Ferry  to  Balroacarra,  and  tbeoee  to 
the  mouQtaiu.4  of  Kiiitnil,  appears  to  confirm  theae  general  rvlaliooa. 
The  red  sandstone  which  occurs  near  the  Kyle  dipa  ouA  imder  a 
peculiar  group  of  slaty  rocks,  the  representatives,  according  lo  Mft& 
culloch,  of  the  quartzite  series.  It  consists  of  blue  or  grej  Say-alatca 
and  coarse  grits,  made  up  of  quartz,  felspar,  and  fine  scales  of 
the  whole  in  many  respects  not  unUke  some  portioii*i  of  the 
strata  in  the  South  of  Scotland >  The  stratification  Is  rtrj  ipril 
marked,  and  the  beds  are  also  intersected  by  distinct  plijiet  ci 
cleavage — one  set  parallel  to  the  liedding.  others  oblique  at  Tarimii 
angles.  This  group  of  rocks  dipping  E.S.E.  continues  to  berood 
the  ino,  but  before  reaching  Loch  Ling  several  veins  of  red  felspar- 
porphyry  interrupt  the  succession.  Near  Doruie  Ferry  a  mwt 
mass  of  dark-green  dioritic  seri»eutine  forma  some  low  hills  or  koolli. 
Near  Totaig,  on  the  south  siue  of  Li>ch  Duich,  an  irregular  hrulLoi 
and  fissured  bed  of  white  crystalline  limestone,  mixed  with  actyno- 
lite,  pyrite,  and  other  minerals,  occurs  in  connexion  with  a  aiiaiUr 
igneous  rock  or  a  syenite.  Other  lur^^r  mas^te^i  of  Umestaoe  crof 
out  on  the  north-east  shore  of  Loch  Duich,  pmbably  in  two  or  nmt 
courses,  and  dip  at  a  high  angle  (50^)  to  the  south-etil*  TbfiK 
limestones  are  connected  with  the  true  metamorphic  rodu  of  tlii 
country  ;  but  it  is  impossible  to  avoid  remarking  that  tbetr  fiiitt- 
imitv  to  the  quarts  scries,  and  the  great  rarity  of  limertOM  la  tbe 
gneiia  of  the  north-west  of  Scotland,  gire  some  probability  to  the 
view  that  they  may  be  only  a  more  highly  alternl  portioo  of  tlir 
quartxite  dipping  under  the  great  mountain  group  of  the  , 
of  Kintail  «. 


Si 


SAyf. — At  this  point,  the  great  bands  of  red 
Itc  terminate  on  the  imiinland,  but,  according  to  Dr,  Mtrrulll^, 
continued  through  the  district  of  Sleat  in  the  south  of  Skye. 
observer  describoi  the  n^ations  of  the  rocks  in  that  tract  as  fxetcd- 

ly  complex,  aud  the  sections  drawn  in  his  work  on  the  Wmton 
by  no  means  lessen  the  lUfltculty,  The  scTtion  (fig.  7)  6001 
Isle  Oransay  to  Broadford  iutenects  the  whole  furmatious,  from  ike 
gueisa  on  the  one  hand  to  the  newer  aeeondary  de^MMita  on  the  oUmt. 
On  tlie  soutli  coast  at  Isle  Oransay,  the  gueiia,  aometimea  bonh 
hlendic,  is  seen  dipping  south-east  towards  the  mainlatid.  On  tkt 
north  of  it,  a  mass  of  daystone,  or  felj|Mr*|>orphyry«  uccun  in  a  de» 
preaaiofi  partially  filled  up  by  detritus  ooDCMliug  the  rocks.    Beyoad 

*  It  b  worthr  of  notice  ftlio.  that  in  thaw  moaataiaiBmnitf'  flint  appfsn  ia 
■IM,  oa  lb«  weit  eoist,  hi  the  wfaote  nage  frosi  dfe  Inalh  to  the 
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Fig.  7. — Section  through  the  southern  part  of  Skye. 
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«,  Gom*  (lower). 
A.  Red  S&ndstomi. 
e.    QuArUit«. 


jr.   Porphyry. 


y.  Sreniee. 
it.  Claj-i 


itoDC-porpliyTy. 


this  bollow»  red  sandstone  and  canglomerate  beds  appear,  at  first 
broken  and  disturbed,  but  soon  dipping  regularly  toW.N.W.  at  angles 
ranging  from  25°  to  40°.  The  sandstone  is  of  a  reddish-brovra 
eoloar,  with  tbin  jellowish  layers  of  finer  materials,  but  is  much 
hardened  and  altcredj  and  at  first  sight  might  easily  he  mistaken  for 
gneiafl.  In  many  respects  it  closely  reseiubles  the  beds  above  the 
coarse  breccia  at  the  Gairlucb.  At  the  liead  of  Loch  Doal  the  sand- 
stone is  followed  by  thick  beds  of  greyish  qwartzite,  dipping  N.W. 
at  'iO"^.  Further  north,  boda  resembling  greywacke,  with  Ught-yellow 
and  blue  slates,  follow,  dipping  at  40^  to  ^  W.N.W.  These  beds 
have  the  general  character  of  the  Balmacarra  slates,  but  are  softer, 
and  without  cleavage-  In  Ben  na  Rhee  and  Ben  na  Capple,  on  the 
east  of  the  road,  the  beds  appear  to  dip  at  a  much  higher  angle,  and 
to  be  more  tiuartzose  in  character.  The  next  higher  group  of  strata 
if  B^n  red  sandstone,  but  lighter  in  colour,  and  softer  than  the 
sandstones  below  the  quartzite.  The  syenite  or  fclgpar-porphyry  of 
Ben  na  Cham  interrupts  this  scries,  but  without  altering  the  dfrec- 
tion  of  the  dip.  On  the  north  of  the  igneous  rock,  the  sandstone  is 
of  a  whiter  colour.  On  Broadford  Bay  the  lias  shale  and  limest&nea, 
full  of  GnjphfBotj  Antmonitegf  and  other  characteristic  fossils,  appear 
dipping  8"  N,  50°  W.,  and  inttTsected  by  the  most  complex  groups 
of  trap-veins.  Beyond  Broadford  Bay  the  has  is  covered  by  beds  of 
green -coloured  columnar  porphyry,  both  the  igneous  and  stratified 
rocks  being  again  intersected  by  vertical  veins  of  grey  greenstone. 

This  section,  though  the  lower  rocks  are  clearly  identical,  differs 
m  many  important  points  from  those  formerly  descrilied.  The  dip 
of  the  beds  is  now  to  the  N.W.  instead  of  to  the  S.E,,  as  on  the 
mainland.  The  quartzite  is  no  longer  the  white  granular  quartz- 
rock  of  the  northern  sections,  but  in  many  parts  rather  a  grey- 
wacko  or  slate.  The  hniestoues  do  not  appear  in  the  section,  but 
the  rjuartzite  is  now  coTcred  by  soft  red  or  white  sandstones,  and 
these  by  the  shales  and  limestones  of  the  lias,  instead  of  the  hard 
mctamarphic  gneiss  of  Llilapool  aud  Loch  Eriboil.  The  lower  red 
nandfltone  is  evidently  the  same  rock  with  that  seen  on  the  main- 
land, and  the  quartxite  may  also  lie  probably  identified,  tliough  some- 
what different  in  characters.  How  far  the  upper  red  and  white 
me$  belong  to  tliis  group  is  more  doubtful. 
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Order  of  tuceestion, — ThiB  reriew  of  the  red  sandiUioe  and 
quartzite  bd  they  appear  in  the  long  coarse  of  more  thau  100  inika 
a]on^  tlie  west  coast  from  Duroess  and  Caj>e  Wrath  to  Loch  Alali 
and  Skye  establishes  the  following  iraportaDt  factA  in  the  geologr  o^ 
this  part  of  Scotland. 

First.  The  red  saodstoiie  is  the  lower  formation,  restiiig  only 
upofi  gneiss*  and  forming  a  narrow  band  along  the  wcatmi  iboii^ 
never  reaching  to  the  watershed  of  the  country,  and  not  ri Cfffiliiif 
twenty  mites  in  brendth  in  its  widest  portions,  as  on  the  Gairloch. 

Secoftdlt^,  The  qiiartzite  is  a  distinct  and  newer  formation,  reattng 
unconfonnably  on  the  red  sandstone  on  the  west,  but  on  the  east 
spreading  out  beyond  it  over  the  gneiss.  Its  present  breadth,  in- 
cluding outlying  portions,  does  not  exceed  ten  miles,  and  is  gmn^ 
rally  much  less.  The  limestone  forms  the  upper  portion  of  tbil 
band. 

Thirdly.  That  the  general  dip»  though  at  a  difiFerent  an|^  botk 
of  the  Tiid  sandstone  and  quartzite  is  to  the  south-east ;  and  dm 
at  many  pomts  on  its  eastern  side  the  quartxitc  and  timflonr 
have  been  ascertained  to  dip  under  gneiss  inclined  in  the  naii 
direction. 

Organic  remains. — ^This  inferiority  of  a  vast  series  of  sedtmenUv^ 
denosils — for  what  is  true  of  the  quartsite  moat  be  true  also  of  lae 
rea  sandstone  on  which  it  rests — ^to  a  highly  metamorphtc  rocii  I£kt 
gneiti  has  acquired  additional  interest  from  the  discovery  of  undonlileil 
organic  remains  in  some  of  the  beds.  These  remains  I  shall  nam 
notice  in  the  urder  of  the  formations.  In  the  red  sandstone  no  orfgutk 
remains  hare  been  found,  partly  perhaps  from  the  nature  of  th0  htd$t 
partly,  we  may  presume,  from  the  few  opportunities  tbcy 
from  quarrying  or  other  operations,  for  their  disoorery.  la 
quartzite  probable  indications  of  organic  beings  are  more 
In  his  first  Memoir  on  Quartx-rock,  published  in  1814,  Dr.  ICie» 
cuUoch  noticed  the  "imbedded  cylindrical  bodies'*  seen  boCli  m 
the  surface  and  in  the  interior  of  the  quartzite,  and  described 
as  **  the  remains  of  some  animal,  a  Saoelia  or  other  marine 
The  organic  origin  of  these  bodies  has  suhsirqiientlv  been 
but  as  it  ap[H*an  to  me  erroneously.  Consisting  entirely  of 
and  thus  rather  Mfti  than  petrifactions >^  they  can  scarcelj  be  ex- 
pected to  show  any  struct u  re,  so  as  to  decide  poeiti^eiy  their  trae 
character.  Their  branched  forms  and  their  immenae  Bombeii^ 
closely  crowded  together  orer  wide  spaces,  are  opposed  to  th»  eiiv 
that  they  are  the  mere  burrows  of  marine  worms,  as  MaccnlJoel 
sunested.  fioth  in  general  asjKTt  and  mode  of  grouping  the  c^fc- 
dneal  fonns  much  resemblt*  the  LHhodendron  conds,  wbtlit  tht 
conical,  rounded  or  polygonal  bodies  in  other  beds  hare  more  •!■£• 
larity  to  Cyatkopkflttt.  I  shall,  however,  leave  to  further  ioiwti 
gitioo  to  cfeiermine  their  true  nature,  as  at  present  we  can  dr««  m 

Xieut  from  them  in  regard  to  the  age  of  the  strata. 
other  IiaIs  of  the  quartxite,  I  haie  mentioned  pUnt-hke  iin> 
as  ooourrin^  in  abundance.  But  these  are  ingenefvl  nuUui:^ 
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nmre  thim  a  confused  mass  of  carbonaceous  markings,  more  like 
fiicoids  thau  any  higher  forms.  This,  howevcr>  seems  to  have  arisen 
in  -part  from  the  changes  the  roeks  have  undergone,  as  we  occasion- 
allj  find  straight,  cyHndrical  fragments,  like  stems  or  hranches  of 
trees,  2  to  4  inches  in  diameter  and  1 2  to  1-1  inches  long,  Some  of 
these  are  marked  with  ohscnre  scars,  as  of  loaves  or  branches. 
Botinil  or  oval  markings,  like  those  on  the  Siifpnaria  of  the  coal, 
■re  also  not  uncommon,  scattered  irregnlarly  over  the  suriace  of  the 
rock.  On  a  few  specimens  they  were  arranged  cjuincuncially,  as  on 
the  Stigmaria ;  but,  from  the  imperfect  nature  of  the  specimens,  I 
would  not  place  much  weight  on  this  mere  resemblance,  though  the 
indications  of  a  higher  terrestrial  vegetation  at  this  period  are  of 
much  importance. 

In  his  'Western  Isles,'  Dr.  Maccidloch  mentions  his  discovery 
"in  a  porous  or  incompact  granular  quaf  tz»  alternating  with  the  lime- 
stone," on  Loch  Eriboll,  of  *'  conical  bodies  not  exceeding  a  quarter 
of  AH  inch  in  length,  being  evidently  the  fragments  of  Orthoceratites 
or  some  analogous  fossil,  possibly  entire  shells*."  These  botiies 
kare  subsequently  been  noticed  by  other  observers;  and  in  185.^ 
Sir  R.  ilurchison  and  myself  found  them  in  considerable  numbers. 
Tlie  best-presened  specimens  are,  as  Macculloch  states,  of  a  conical 
form,  about  a  quarter  of  an  inch  long,  and  on  the  cross  fracture 
ihow  that  they  have  been  hollow  at  the  broader  end.  Their  minute 
size,  and  the  nature  of  the  stone  in  wliich  they  are  imbedded,  and 
irora  which  they  camiot  be  separated,  render  their  character  un- 
eertatn.  The  want  of  septa,  of  which  I  can  discern  no  trace,  shows 
that  they  were  not  Orthoceralites ;  and  if  shells,  I  should  regard  them 
fither  as  belonging  to  small  Pteropod  rnollusca. 

By  far  the  most  distinct  fossils,  however,  are  those  found  in  the 
Durness  limestone,  for  the  discovery  of  which  we  are  indebted  t^i 
Mr.  Charles  Peach.  When  1  visited  this  place  in  company  with 
Sr  R.  Murchison,  we  found  these  fossils  in  considerable  abundance, 
both  in  the  beds  described  by  Mr.  Peach,  and  in  others  at  a  lower 
Uvel.  They  are  principally  seen  on  the  surface  of  the  rock  where 
wasted  by  the  sea  or  weather,  but  the  liard  refractor)'  nature  of  the 
Itone  renders  it  almost  impossible  to  extract  them  in  a  state  fit  for 
description.  The  results  of  a  careful  examination  of  these  fosada 
sre  thus  stated  by  Sir  R.  Murchison.  *'It  had  been  suggested  that 
the  fossils  in  question,  being  of  a  whorled  form,  might  prove  to  be 
the  CiijmenuT  of  the  Devonian  rocks;  but  although,  according  to 
Mr.  Salter,  one  or  two  of  them  have  a  certain  resemblance  to  that 
genus,  and  some  even  to  GomalHe^^  the  evidence  of  their  beiue 
chambered  shells  is  too  obscure  to  decide  the  case.  The  principal 
fossil  is  probably  a  Eitovipktdus :  it  resembles  the  Machireu  or 
Raphislotna  of  the  Lower  Silurian  rocks,  except  that  the  former,  to 
wliich  it  most  approaches,  has  a  sinistral  and  not  a  dextral  curve. 
Even  should  some  of  these  whorled  shells  prove  to  be  chambered, 
there  is  nothing  about  them  to  gainsay  their  belonging  to  the  Lituite^ 


♦  Vc»J.  ii.  pp,  512,515, 
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of  the  Lower  SOuriao  rocks.     Another  fossil  is  certminlj  an  OrtBo- 
ceratite'*  *, 

I  may  further  remark,  that  many  of  the  singular  fonni  brotigfat 
out  on  the  surfaces  of  this  limestone  by  weathering  arc  prabdblr* 
as  Dr.  Maccuiloch  long  ago  conjectureii,  of  organic  origin  ;  **  in 
partietiLLT  the  red  vermicular  forms  yery  similar  to  manj  that 
in  the  well-known  marble  of  Bahicomh."  I  have  little  daabi 
these  are  truly  corals.  Better  and  more  determinable  specii 
will  probably  yet  be  procured  from  some  of  the  less  alterecl  beds  of 
this  series ;  but  in  the  mean  time  the  question  arises*  To  wbAt^ 
logical  period  do  these  organic  remains  belong  ?  What  an 
indicate  for  the  beds  in  which  they  arc  found  ?  The  otilj 
genera  are  the  OrtAocenu  and  Euompkalut^  but  these  cl 
rather  the  FalicoEoic  beds  in  general  than  any  of  the  fonnatiofii  m 
particular.  The  mere  resemblance  of  others  to  Lituittt^  Clymunm^ 
or  Goniatitett — ^to  Silurian,  Devonian  or  Carboniferous  forma — is  loo 
uncertain  a  foundation  on  which  to  build  any  argument.  BcTOnd 
the  mere  fact,  therefore,  that  these  formations  belong  to  the  gicil 
series  of  Palaeozoic  strata — ^and  this  fact  is  one  of  retj  h%l&  im- 
portance,— 1  do  not  tliink  that  these  organic  remaioi  will  aii  yiC 
saft^ly  carry  us, 

Di$tinctiv€  phytical  characiert, — Bein^  thus,  as  it  mmt,  tluofWB 
bt€k  on  the  general  characters  and  relations  of  these  *        '^     "*'' 
ipMtion  ariM^,  Do  they  furnish  us  with  any  aid  in 
their  age  ?    The  red  sandstone  has  hitherto  been  mmnSkf  t  ^ 
as  of  Devonian  age ;  and  so  strongly  are  the  cbaimetav  oi  ^ 
formation,  as  seen  in  other  parts  of  ^tland»  impressed  oa  it, 
we  may  affirm  no  doubt  would  erer  haTc  existed  on  the 
except  from  its  relation  to  the  quartrite  f. 

As  It  is  now  proved  to  lie  below  the  quartste,  its  aar  musl  rH- 
dently  be  affected  by  our  views  regarding  the  latter  rock,  whieb, 
I  have  shown,  is  a  distinct  and  newer  formation.  Now  the 
analogy  of  this  group  to  the  mountain^limestone  and  asaodatrd  i 
ticmes,  has  forced  itself  on  every  oboem-er,  and  in  describiiiig  it  cd>i* 
pariaons  with  the  coal-formation  in  the  central  districts  of  ' 
constantly  recur.  The  mineral  characters  of  the  bede  Ate 
identical— more  so  indeed  than  we  might  have  exMCted* 
ing  the  distance  of  the  localities  and  the  changes  the  ttortbcm  di^ 
posit  has  undergone.  It  consiata  of  fine*  or  moderate-gratiifd  wkiii 
ailiceous  sandstones,  not  harder  than  many  in  Fife  or  the  Lothiani 
in  the  vicinity  of  trap  ;  disposed  in  regular  beds  of  moderate  thick- 
ness, with  ripple-marKed  surfaces  and  false  stratificatioa :  of  thinly 

*  DnL  Amoc  Report  for  1855.  Trani.  Sect.  p.  87.    la  addltkm  I  mKf\ 
ttai^a  ipicfaiii  of  Urtbc»centiie,  which  1  tifocend  fron  dMM  b«A 
1*4  taA  ia  toeftk,  with  a  diatneter  of  i  at  \h»  ap^  sad  *S  il  the 
It  ia  soBiawlMt  ce^pmisd.  aad  ^[oilt  moolh  oa  the  csteroal  foHbee* 

t  Dr.  Meecelleoli  seMss  lo  liafe  hmm  iadiaed  to  meird  il  as  a 
MsdiloM  t  Mr.  Cwdaclttai  vBMed  Ic  **  Tnniitioo.' 
Sir  R.  M  BrehiiM  ia  VM  dasMd  seoM  fOttioM  m  "  riinury." 
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lamiuAted,  blue  or  grey  sbales,  ikll  of  carbonaceous,  plant-like  im- 
preMioQS,  and  strongly  impregntited  with  iron  ; — and  lastly,  of  blue 
or  grey  limestones  alterualing  with  shales,  and  in  some  places  black, 
bituminous,  and  emitting  a  "fcetid  odour  similar  to  that  detected 
in  various  mountain- limestone  strata,'*  Even  the  external  featurea 
of  the  fine  cliff  of  Stronchrnbie,  with  its  beds  of  limestone,  sandstone, 
id  trap,  are  entirely  those  of  the  eoal-formation  :  whilst  those  of 
qiiartzites  of  Beu  Spianaue  and  Looh  Eriboll  arc  just  tbose  of 
the  saDdstones  iu  the  south  of  Scotland  or  north  of  England,  Now 
thoagh  the  occurrence  of  one  of  these  beds  or  groups  alone — of  a 
red  sandstone  and  conglomerate,  of  a  white  sandstone  and  shale,  or 
of  grcv  and  bituminous  limestone— would  furnish  no  strong  indica- 
tion of  age,  yet  the  coincidence  of  the  whole  three  in  their  proper 
order  is  a  far  more  p<>werful  argument.  It  seems  highly  improbable 
that  in  such  a  limited  region  as  Scotland  there  should  hare  occurred 
in  the  palaeozoic  age  two  such  complex  aeries  of  deposits,  so  nearly 
identical  in  mineral  characters  and  order,  and  yet  that  they  should 
not  be  contemporaneoiis. 

The  chief  objection  to  assigning  ao  recent  a  date  to  these  quartzitea 
and  limestones  is  the  remarkable  fact,  that  on  the  east  they  dip  below 
gneiss.  Now  the  gneiss  of  the  central  region  of  Ross  and  Suther- 
und^  dipping,  with  few  exceptions,  continuonsly  to  the  south-east,  is 
obMrred  passing  under  the  Old  lied  Sandstone  of  Ross-shire  and 
Caithness.  This  clearly  appeared  in  three  traverses  of  this  region, 
from  the  east  to  the  west  coast,  which  1  made  in  compnuy  with  Sir 
R,  Murchison  in  1855,  and  is  indeed  admitted  by  the  most  com- 
petent observers*.  If,  therefore,  tliis  gneiss,  that  overlies  the 
qoartzit^s  of  the  west  const,  is  truly  a  portion  of  the  great  formation 
of  the  central  regions  which  miderlies  the  Devonian  rocks  on  the  east. 
Mud  has  been  originally  deposited  and  metamorphosed  in  the  place 
where  it  occurs,  it  seems  necessarily  to  throw  the  red  sandstones  and 
quartzitea  of  the  west  coast  into  a  much  earlier  geological  period, — 
most  probably  uito  the  Lower  Sdurian.  This  continuity  of  the  over- 
hmg  gneiss  of  the  west  with  the  underlying  gneiss  of  the  east  coast 
nas,  however,  not  been  established,  and  would  indeed  be  a  work  of 
great  difficulty  in  such  a  wild  and  pathless  country.  In  those  parts 
of  Ross-shire,  also,  where  the  quartzite  directly  overlies  gneiss,  it 
is  evidently  the  lower  gneiss  of  the  same  age  with  that  on  the 
west  coast  of  Sutherland,  that  forms  the  suriace.  The  fact  also 
of  the  overlying  gneiss  having  been  metamorphosed  in  sifi/,  and  not 
pvisbed  up  over  the  quartzite,  is  one  requiring  farther  investiga- 
tioD.  The  occurrence  of  igneous  rocks — syenitic  porphyries  or 
serpentines,  at  many  points  along  the  line  of  union,  seems  to 
mdicate  a  fault.  On  the  other  hand,  the  great  extent  over  which 
this  relation  has  been  observed,  of  filly  or  a  hundred  miles,  is  un- 
favourable to  the  view  that  it  is  the  result  of  a  slip  or  convolution  of 
the  beds.     The  quartzite  also  and  the  limestone  have  undergone 

•  '*  It  i*  generaUy,  but  not  universally  true,  that  the  dip  [nf  the  gueiss]  ii  to 
the  south-eist^ard," — MaccuHoch,  Mem.  on  Gt^ol.  Map  of  Seotlmid,  p.  ti5.  See 
al«o  the  dipi  Uid  down  on  Mr.  CiinnleghaDi'&  Map  of  Sutherland. 
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l^at  metiimorpMc  actioD,  which  seems  to  have  lees  alfecud  the 
upper  portion  of  the  red  sandst^me  ;  whilst  the  bottom  beds  of  tJkt 
Bundijtone  a^in,  as  on  the  Gairloch,  have  been  espoaed  to  it  in  • 
much  higher  degree.  In  other  word«,  the  red  sandstone  and  quartiitt 
ap[}eftr  to  have  been  more  aifocted  at  the  two  extremities,  abore  ■ml 
below,  than  in  the  middle  of  the  series*. 

Probable  Jiye.^On  the  whole»  therefore,  though  all  doubt  can  only 
be  removed  by  the  discovery  of  better-preserved  charactrristir  foMtki^ 
I  regard  the  theory,  that  the  red  sandstones  of  the  West  Tl-^ilrtrnU  are 
of  Deronian  age,  the  i]uart2ite  and  limestone  of  Lower  <  ra«ia» 

as  the  more  probable.  Whether  we  consider  the  giiti>:t  .^>.jug  m 
the  latter  as  a  newer  metamori»hic  group,  or  merely  aa  a  portioa  4f 
the  lower  gnelsa  forced  up  over  it  in  some  great  convulsion,  wr  Itatr 
still  views  of  verj*  great  interest  opened  up  to  us  in  the  history  of 
these  Highland  mountains.  They  can  no  longer  claim  that 
geological  antiquity  which  has  hitherto  been  iBngned  to  them»  I 
belong;,  at  least  iu  their  present  form,  to  a  far  more  recent  period 
the  history  of  the  earth» — to  one  posterior  to  the  depoailioo  of  iht 
horizontal  coal-fields  and  sandstones  of  the  south. 


^ 


In  oflering  to  the  Society,  first  a  statement  of  facts,  and  theii 
views  of  the  probable  age  of  the  quartxites  and  limestone*,  I  wtali 
however,  to  be  understood  that  my  Memoir  has  reference  only  to  tke 
north-west  coast  of  Sei)tlaiid,  How  far  it  may  apply  to  the  quait^lM 
of  other  parts  of  the  Highlands  must  be  let\  to  future  considermtxNi. 
It  is  also  dear,  that  these  (acts  in  no  way  affect  the  arcormcj  of  tlie 
Devonian  clnssification  of  the  great  ascending  triple  series  of  the  cMl 
coast, — of  the  coarse  conglomerates  and  red  sandstones^  the  dark 
bituminous  C'aithneM  flags,  and  the  overlving  red  Btndatonei  flf 
Dutinrt  Head  and  the  Orkneys, — as  estabfished  by  Sedgwidt  lad 
^lurchison  in  (heir  most  im[>ortaut  memoir.  I  am  fully  conviafiid 
that  Scoilaud  contains  red  bandstones  and  conglomerates  of 
date*;  and  should  it  ultimately  prove  tliat  the  quartxite  and 
■iMNi  now  imder  consideration  are  of  Silurian  age,  1  shall  deem  it 
BonMU  nititler  to  have  established,  as  the  facts  now  stated 
then  clearlv  prove,  that  the  red  sandstones  of  the  west  coast 
to  a  far  different  ^leriod  from  the  corresponding  rocks  oa  the 
with  which  they  have  hitherto  been  identified. 


OtolOffieat  llijttory  of  tkt  Norih-w^trm  Districi  of 
Bclbrt  ooncluchng,  there  are  a  few  considemlious  on  the 

•  1  have  Qolnlemdia ihalst  to  Mr.  Hock  Uillei^iikwi  of  the  tfeof  ttet 
tiedi,  a>  1  am  Mt  aware  he  has  ever  Aitly  fmbUshed  thoa^  txct\\  in  an  artidt  la 
tke  *  Witaeit*  nrwfttMi|wr  printed  Hiefarc  the  disoofcry  <rf  the  feaaili  hj  Ur  Peadh. 
Ra  iinwan  to  coiuulrr  Lht  whole  as  DcToiiian. — the  rrd  laiuUtoon  rrfumrtiM 
the  lower  coagkNaeata,  Ihe  UsimUiiki  the  middle  »k«ff«o*Uiiamiamia  isgi  «i 
Ceithaeu,  and  Uie  qoamile  tl»e  Q|»f»er  ml  Mnd«t<»aflt  of  Doaael  Elead.  llf  via* 
Wtt  for  not  ^topliBi  thii  JiwMeatise  wiH  hereadUy  i^ggoKd  by  Mw  tatl,    [tks 

timrtiaiatlMor7«lddiWlsaalfla9»sfai«ltoMM.--4.K.   laaaiy^ltty^ 
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of  geological  phenomena  in  tliia  portion  of  Scotland  wLich  I  would 
wish  to  introduce.  The  oldest  formation  b  undoubtedly  the  gneiss 
feea  underlying  llie  red  saiulstone,  iVoiii  Cape  Wrath  to  the  Gairloch 
■Dd  Skye.  Its  chief  mineralogical  peculiarity  is  the  prevalence  of 
hornblende  and  the  comparatiie  rarity  of  mica,  though  the  more 
ordinary  kinds  are  far  from  being  unknown .  Though  granite-veins 
often  intersect  this  rock,  there  is  no  mass  of  granite  whicli  can  be 
assigned  to  this  first  period.  Indeed  the  fragineuls  in  the  red  &aiul* 
Btone,  and  the  composition  of  its  grits,  would  lead  us  to  conclude 
that  granite  was  not  an  abundant  rock  in  this  region,  more  especially 
the  regular  compound  of  f|uartz,  felspar,  and  mica,  which  appears  to 
htTe  been  chiefly  formed  at  a  more  recent  period*.  This  older 
gneiss,  in  the  region  indicated,  has  a  general  direction  to  the  N.W., 
tpparent  not  only  in  the  strike  of  the  rocks,  hut  also  in  many  of  the 
lakes  and  valleys.  In  the  mountain  rauges  this  direction  is  far  less 
marked,  having,  it  appears,  heen  obUterated  by  Bubset^uent  denndtng 
ictioD. 

Over  the  gneiss  thus  elevated,  a  large  deposit  of  red  sandstone  has 
been  thrown  down.  Where  the  bottom  beds  are  a  coarse  angular 
breccia,  intercalated  amidst  the  broken  ends  of  the  gneiss,  as  on  the 
Gairloch,  the  deposition  of  tins  rock  must  have  immediately  8uc- 
oeeded  some  violent  convulsion,  either  local  or  geueraL  The  red 
amdstone  on  the  west  forms  a  narrow  band  along  the  shore,  and  never 
extended  far  into  the  interior  \  still  less  over  the  whole  country,  aa 
has  often  been  imagined.  This  is  proved  by  its  thinning  out  on  the 
ewt,  below  the  quartzite ;  whilst  the  conglomerates  on  its  margin  in 
Ctithness  and  Easter  Ross  also  appear  to  indicate  jiroximity  to  the 
aliore  on  that  side  of  the  island.  The  thickness  of  this  deposit  must 
be  very  great, — from  2000  to  3000  feet  being  still  exposed  in  the 
mountains  of  Applecross,  Gairloch,  Loch  Broom,  and  Assynt,  whilst 
the  dip  of  the  strata  implies  that  its  original  dimensions  were  far 
greater. 

At  the  close  of  this  period  the  country'  nmst  have  been  still  more 
depressed  towards  the  cast,  allowing  tlie  quartzites  to  extend  much 
fiurther  into  the  interior.  At  present  the  quartzite-fragmeuts  uncon- 
Dected  with  the  red  sandi^tone  stretch  from  five  to  ten  miles  beyond 
it9  boundary,  but  may  prnbaLbly  have  once  reached  much  farther  over 
the  gneiss.  A  change  in  the  miuernl  character  of  the  deposits  also 
took  place,  tlie  red  setltments  ceasing  and  others  more  favourable  to 
organic  Ufe  coming  ui  their  place,  as  shown  in  the  fossiliferous  lime- 
stone above.  The  quartxite  including  the  limestone  has  no  great 
thickness,  probably  not  exceeding  from  ,H00  to  ;Vdl),  or  at  most  800 
feet.  To  this,  however,  nmst  be  added  the  quartzite  of  Ben  More 
Aaajnt,  if  truly  overlyiug,  and  also  the  u]jper  gneiss,  so  far  as  this 
has  been  metamorphosed  in  place. 

•  Micaceous  granites  are  also  rare  in  the  Old  Real  CoDgloraerates  m  many  parts 
of  Scotland,  and  the  granite-lyoulders  in  the  Siluriati  conglomerates  on  the  Ayr- 
Uiire  coast  rarely  eoDUin  tbia  mineral ;  thus  showing  thut  they  have  not  hevu 
da-ived  from  the  j^raiiite-niQuntiiins  in  the  vicinity,  btit  from  an  older  form atiun. — 
Ste  Murchiiiou  on  the  Silurian  Rocks  of  Scotland :  Juurn.  GeoL  Soc.  vol.  vii. 
p.  153. 
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The  tennmatioii  of  the  qiiartzite* period  aeems  again  to  haw 
marked  by  convulsions.  To  these  we  mu^t  ascribe  the  artiaii  hf 
which  the  higher  portions  were  converted  into  gneifls ;  or  thli 
if  a  pre-existing  rock,  forced  over  the  quartzite.  At  the  gas 
we  may  snppose  that  those  serpeotinous  feUpar*rock»  wew 
which  we  have  menttoned  as  occarring  at  I.«och  AUh,  UlUi|MMlC 
Assynt,  and  which  probably  exist  in  other  places.  In  the 
also  we  may  place  the  serpentinous  rocks  mixed  with  the  KDtMi  of 
Loch  Greinord.  The  effect  of  this  action  ha^  lieen  to  raise  up  the  Stn 
along  a  N.E.  and  S.W.  line,  running  nearly  parallel  to  the 
from  a  jwint  between  Cape  Wrath  and  Duniess  on  the  north,  by 
TiOch  Greinord  and  Loch  Keeshom,  to  near  Kyle  Rhea  in  Skye. 
The  red  sandstone  dips  west  from  this  axis  on  the  west  aide,  and  oa 
the  east  side  east,  with  all  the  superior  strata.  The  watenthed  of 
tlie  country  is  a  parallel  line,  but  lies  much  farther  in  the  inlerior; 
and  the  influence  of  this  line  of  eleralion  may  also  be  tnurd  in  nuuiy 
other  physical  features  of  the  north-west  Highlands** 

The  next  great  action  to  which  this  region  was  expooed  bao  Ims 
that  process  of  denadation  by  which  the  nurantaini  hove  hnn  cot 
out  into  their  present  forms.  If  the  newer  red  lamdHWI^  on  Loch 
Greinord  be,  as  Macculloch  supposed,  red  niarb  or  tfUMM;  ihtt 
action  niujit  have  begun  diottly  af\er  this  dovatioii,  aa  it  ii  tkkHtf 
made  up  of  fragineuts  of  thfoe  older  strata.  At  the  somo  tiaact  « 
soon  after,  the  lias  of  Skye  may  have  been  forming  in  the  deeper  aad 
more  distant  parts  of  the  sen.  But  at  whatever  time  this  denndadon 
took  place,  we  may  fonn  some  idea  of  the  manner  in  whtdi  it  wm 
flhated.  The  whole  west  coast  scema  to  have  been  slowly  aad 
uniformly  rising,  until  it  stood  tike  a  long  mural  ridge  above  the 
waters.  But  thef«e  waters  were  not  idle, — breachiOK  thia  rampoit 
from  point  to  point  along  the  old  lJne«of  fracture^  and  hoUowins  out 
thoae  great  sea-  and  land-lochs  by  which  the  counti^  if  wm  u0m» 
aected.  Even  after  this  proceiis  was  completed,  the  ekvaliott 
itill  to  have  gone  on, — carrying  the  mountains  far  up  into  the 
of  ice  and  snow,  when  those  enormous  glaciers  wrrc  produced 
filled  tlu'ir  deepest  valleys,  and  polished  their  hardest  rocka,  from  tSit 
»ea-levrl  to  mnny  hundred  feet  above  it,  as  with  a  UpidarjV  toot 

But  the  liuid  mu^t  have  again  gone  down,  even  below  ita  pfffMBt 
level,  leaving  onlv  the  mountains,  like  islands,  ruling  up  out  of  ikf 
OOiaB.  In  no  ot^rr  way  can  we  explain  the  fiecutiar  forma  of  trbt 
low  roimded  Kn^  hilU'hetween  Loch  Enartl  and  Loch  InchariLoad 
Hm  BkBgiihir  detritua  with  which  they  are  oovervd.  The  ittni 
ndalvinc 


lying  off  tlie  coast  of  Kddurachyllia  are  only  a  {»ortiua  o£  aodi 

*  Thc*e  two  line*  of  rlrvitlion  wbich  I  h%\t  thut  noted  in  th«  reds  of  iMi 
rtfton,  it  will  b«  oUtrrtd.  convtpoitd  nitb  two  of  tbe  B»oal  aacwal  hmf  ittmrihid 
1w  M.  tot  Ja  B^awnoat,  ia  HO  *'  Notice  tar  las  9yil<am  dt  Mnomnin  •*  n* 
N.W.  line  mav  be  nkmd  to  ite  •jrHaas  of  Moririkaa* 
i|«r«rtMM»orw.56«3yN.;  tb«  NX  Uaa  to  tbi  Loacaq 
tloB  N  2r  24  E.  at  StdfonL    Theorivaf 

'  wKf  obMnatioot  are  oot  mMam^^ 
So  Ihr  w  thei 


piriion  wonh  wl 
nveorrtle  to  the 
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knd,  oot  yet  raided  out  of  the  oceftn.  At  this  time,  too,  has  taken 
place  the  transport  of  those  innumerable  ** perched  stones*'  which 
we  have  noticed  tliroughout  all  this  region,  apparently  floated  aw&y 
on  icebei^  from  the  mountains  on  the  east,  and  deposited  on  the 
tops  of  the  lower  hills  aa  they  again  rose  above  the  watera  to  their 
present  elevation. 

It  IS  an  important  fact  in  connexion  with  all   these   great   and 

repeated  changes  of  level,  that  this  district  is  remarkably  free,  for 

Scotland^  of  igneous  rocks.     No  large  masses  of  any  of  them  are 

seen  at  the  surface,  and  even  veins  are  by  no  means  common,     The 

I       granite- veins  at  Cape  Wrath,  and  near  Lochs  Inchard  and  Laxfiord, 

[      are  the  most  important  exceptions ;  and  then  the  porphyries  and 

^^herpentines  of  Assynt,   Loch  Broom,  and  Loch  Greinord.     Trap- 

^^veins  occur  rarely  in  Assynt,  bwt  seem  scarce  known  on  the  main- 

^^kid,  either  to  the  north  or  to  the  south.     This  is  the  more  remark^ 

^^Uile  when  we  consider  the  proximity  of  Skye,  where  these  rocks, 

of  many  different  ages,  are  so  fidly  developed ;  or  contrast  this  part 

I       of  Scotland  with  the  west  coast  of  Argyll,  where  they  break  out 

almost  every  hundred  yards. 

It  thus  appears  that  this  portion  of  Scotland  has  formed  a  peculiar 

isolated   region,  even  from  an  early  period.     Perhaps  a  stUl  more 

baportant  lesson  to  the  geologist  may  be  found  in  the  fact,  that 

changes  so  singular  in  character,  and  so  immense  in  extent,  have 

CQ  place  in  this  country,  and  yet  idmost  no  trace  of  the  powerful 

by  which  they  were  efiFected  appears  on  the  surface. 
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On  the  Newer  Tertiary  Dk^osits  oftkf  Susssx  CoMMf* 
By  R.  GuDwiN-AcsTEN,  Estj.,  F.R.S.,  P*G^. 

[Uttui  November  7.  185&*.] 

CoKTBjrre. 
t.  The  Umd  boundini;  the  eutern  portion  of  the  Enf^lish 
Eogiiih  cout :  Dorset,  Uantt,  Suuex. 
PrcQch  cout:  SommCf  Seine  1  nferkure,  Eure,  CalTwIoi; 
II.  Detrital  accumulAiions  of  the  eut  end  of  the  Channel  Baiia. 

Donet  tuA  Hanti,  Uie  of  Wight,  Sau«x. 

HI,  Depociu  of  the  Susscx-leveU,  above  the  grmveL     L  Mud-deporit,  with  !«*•- 

rim  rwffkio.    2.  Yellow  Driit'ClAy.     3.  Marine  gnvel  above  the  II«tllMlv» 

and  it«  equiraleDla.    4.  The  Briri^arth.    5.  Eqiiivalenu  of  the  Brkk'^iro. 

IV.  ladktioni  of  recent  changes  of  level.     1.  Snleat.    2.  Portamotitlu     Sw  Uf 

of  Wl^ht,     4.  Paghatn  and  its  neighbourhood. 
T  ~ 


At  the  Ml^etulg  of  the  British  Ajflociation  held  at  Inswich  in  1851 » 
1  ealliHl  the  attciitioD  of  the  Geological  SectioD  to  toe  endeocn  oif 
n-neaiiHl  osciUationa  of  level  of  no  remote  date,  which  were  to  bt  «k- 
nerved  in  ports  of  the  coast  of  Cornwall,  DeTon,  the  Channel  Iilnii^ 
and  the  Cotentin — aii  area  comprising  the  weatem  opeata^  td  iki 
English  Channel t-  I  was  fully  aware  that  like  cfaangit  wm%  toll 
traoMi  round  its  eastern  extntmity,  hut  manr  i  in  iimitancw  traftig 
to  render  the  CTTideutie  leaa  distinct  in  that  (Tircction,  the  tubjcvl  vm 
reaenred  for  leparate  ccmsidenition. 

f  1 .   The  land  hounding  the  eastern  portion  of  the  English  CAmmtL 

B.NCListi  Coast. 

Bortef  and  HanU. — It  will  Ijc  seen,  by  reference  to  any 
map  of  England,  that  the  great  bay  west  of  Portland 

*  For  the  other  Comimuucatioiia  read  at  thia  Bveniog'i  MMtia%,  aae 
Joom.  Geol.  See.  vol.  liL  p.  1  &e. 

t  Several  paper*  by  the  author,  relating  to  the  BndKah  rhaaaiii  aad  Ika 
Wipillliiial  aovoiulaliocM  aking  Us  coasts,  and  on  the  diiK«fi«vcli  of  the  MMlll  dT 
taahmd  ^ 

p.  119  ai 

Drift,  Cf*.  e«l.  voU  viii.  p.  349 ;  Mr  Triininer 
!».  Ml;  aad  Mr.  Martin's  paper,  vol  lii.  p.  1S4 


MM  CJMMMf. 


may  be  reftrred  to  in  the  Qaart.  Joum.  GeoL  Sbe^  wdL  yL  f.  M;  HL 
and  p.  276 ;  xi.  p,  1 12.     ^e  alio  papers  by  Sir  It  Mwc^inB  01  iteMtf 
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exactly  with  the  breadth  of  the  series  of  yielding  oolitic  strata,  along 
which  line  the  rate  of  destruction  and  icmoval  is  now  so  great  as  to 
warrant  ihe  supposition  that  this  particular  portion  of  the  south 
coast  has  been  mainly  produced  withm  a  comparatively  recent  period. 
We^Tiiouth  Bay  is  partly  due  to  a  hne  of  depression  and  partly  to 
fea* waste.  FroTu  Portland  to  Durlaton  the  coast-liuc  presents 
advancing  cliffa  of  hard  strata ;  but,  whenever  yielding  beds  come  in, 
as  to  the  east  of  Swanage,  the  coast-hue  recedes.  At  some  time 
therefore,  not  very  remote,  the  line  of  this  part  of  the  south  coast  of 
England  must  have  been  less  irregular,  or  more  Imear  in  an  east  and 
west  direction  than  at  present. 

The  reniaks  of  Elephants  and  other  large  Mammalia  occur  in  all 
the  valleys  which  open  out  into  Charraouth  Bay,  from  the  Exe  to 
the  Brit  ;  the  gravel-beds  in  wbich  these  occur  arc  much  above  the 
present  sea-level,  and  have  been  cut  through,  at  some  time  subseoueut 
to  their  original  accumulation,  along  the  central  lines  of  tbcse  valleys. 
These  valley- gravel-beds  are  quite  distinct  from  those,  with  pebbles 
of  quartz  and  granite,  which  cap  the  Haldon,  Blackdown,  and  other 
ranges  which  run  down  to  the  coast  aa  far  east  as  the  Bridport  valley, 
and  which  gravel-beds  do  not  contain  mamuiahau  remains. 

The  beds  of  peat  with  timber-trees  which  arc  to  be  seen  at  hw 
water  opposite  the  openings  of  some  of  these  valleys,  as  at  the  mouth 
of  the  Char,  must  not  be  taken  as  indications  of  recent  changes  of 
level,  but  only  as  serving  to  mark  the  continuation  of  those  valleys 
before  the  coast-line  had  beeu  cut  bnck-  A  little  caution  is  necessary 
with  respect  to  numerous  local  deposits  of  a  terrestrial  character 
which  are  exposed  behtyeen  tide-levels  round  the  whole  of  the  eaat 
end  of  the  English  Channeh  but  I  am  not  aware  of  any  special  cha- 
racter by  wliich  these  accumulations  can  be  distinguished  from  those 
older  land-surfaces  which  were  coeval  with  the  large  Mammalia,  and 
older  than  the  gravels  containing  their  remains* 

The  accumulations  of  shingle  on  this  part  of  our  coast  consist 

principally,  as  in  the  great  Chesil  Bunk,  of  chalk-flints  and  chert ; 

but  it  is  deserving  of  notice  that  the  so-calied  "raised  beach'*  at 

Portland  Bill  is  mainly  composed  of  local  materials,  and  wtih  onlt/  a 

^^iiD^ints :  so  that,  at  the  time  the  water-level  stood  at  the  line  thug 

Vbdicated,  materials  were  not  available  for  flint-shingle  as  at  present : 

the  cause  of  this  must  obviously  be  sought  for  in  the  change  of  level 

itself. 

The  flint-shingle  of  the  beaches  of  Studland  and  Christ  Church 
Bays  is  derived  from  the  gravel-beds  which  cover  the  adjacent  parts 
of  Dorset  and  Hants :  this  is  the  case  with  respect  to  the  shingle- 
beaches  of  the  whole  of  the  eastern  extremity  of  the  English  Chan- 
nel,— 'the  great  bulk  of  the  material  is  old  f/ravflt  which  has  been 
worked  over  again  and  again  during  various  successive  periods. 

Some  peculiar  features  in  the  parts  of  the  lale  of  Wight  and  South 
Hants,  bordering  the  Solent,  will  be  noticed  in  the  sequel. 

kSussfix. — Further  east,  the  Chalk  Downs  of  Sussex  present  a  ridge 
from  three  to  six  miles  broad,  trending  from  Be^chey  Head  in  a 
direction  about  E.  by  S.,  W.  by  N.  j  from  this  headland  to  Selsea 
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Bill,  the  cotst-line  lies  due  E.  and  W.,  8o  thnt  there  intenrenes  m  Irmtt 
between  the  chalk-range  and  the  sea,  irhich  ultimatel^r  araoiref  ft 
width  of  ten  niiles»  as  troin  Lavant  to  Selsca  ;  this  tract  is  iom  and 
levTl,  and  presents  the  series  of  superficial  aecamuladons  whkli  viQ 
be  here  described* 

The  escarpment  of  the  chalk-range  which  overlooks  the  Weald  ii 
very  abrupt ;  the  outward  or  south  sloj>es  are  also  steep.  The  riTCfl 
which  pass  through  the  raiige>  such  as  the  Arun.  the  Adur,  the  Ooae, 
and  the  Cuekmere,  hare  very  httle  fall  in  the  lower  fM>rtioQ0  of  their 
courses,  so  that  the  country  at  the  base  of  the  imner  slopes  of  tha 
chalk-range,  as  along  the  Rother,  is  but  little  higher  than  the  tnd 
outside  ;  a  very  slight  depression,  such  as  would  submerge  tbc 
south  of  the  chalk,  would  cause  the  same  tnasa  of  waters  to 
the  transverse  valleys  and  their  ramifications  beyond. 

The  tract  south  of  the  chalk-range  consists  of  acciunulatioiis  wbich 
have  a  thickne.«s  of  from  30  to  li5  feet  at  most ;  these  rat  oo  a 
surface  of  chalk  or  else  of  nummuUtic  strata,  which  hmre  expe» 
rienced  a  uniform  levelling  at  some  former  perimK  a  coantrrpatt  of 
what  is  being  produced  at  present  by  sea-action ;  as  around  the  ijdaod 
of  Ueligoland,*  and  other  coast- lines.  The  chalk  comes  to  llie 
eurfijce  about  South  and  North  Berstead,  Shrapley,  and  Poole  Fagfm 
At  Felpham,  and  in  the  narish  of  Siddleahaxn. 

The  higher  levels  of  the  chalk-range,  which  rise  to  the  ed^  of  the 
escarpment,  j^resent  a  clear  sorfiue,  free  from  detritus ;  remaina  of 
lower  tertiary  deposits  arc  attowmtiiig ;  in  which  respects  xht  Dtnnia 
on  the  south  of  the  Weald  differ  from  those  on  the  north. 

Patches  of  lower  tertiary  strata  occur  between  High  Down  HiQ 
(north  of  Little  Hampton)  and  the  main  line  of  the  chalk,  as  aIia 
near  Brighton  :  there  is  again  the  well-known  outlier  of  Castle  HiU» 
near  Newhaven,  where  the  lower  fluvio-marine  beds  (plastic  ckj.  or 
Woolwich  and  Reading  Series)  are  covered,  as  on  the  North  DovQtt 
with  gravel.  Further  west  blue  and  mottled  clays  of  the  same  wtom 
ncTur  close  up  to  the  base  of  the  chalk-hills  near  Goodwood* 

The  line  of  coast  from  Beschey  Head  to  Folkestone  need  ool  utm 
be  noticed,  as  the  phKoomena  connected  with  tt  belong  to 
md  to  a  condition  of  the  English  Channel  of  much  later  date 
that  indicated  by  the  newer  tertiary  deposits  of  Selsca.  The 
tn  which  the  bcos  of  this  series  are  cut  off  by  the  preaeot 
suggests  that  at  one  time  a  like  condition  of  surface  with  that  of  the 
81MMK  lerels  extended  along  the  whole  range  of  the  riudk,  oot  ooly 
as  fitf  as  Beacbey  Head*  but  eren  across  from  the  Chalk  I>o>wiib  of 
Suasas  to  those  of  tha  sooth  Umit  of  the  Botdoimaia,  bafeia  the  soIk 
aidcnce  of  the  hmd  of  that  internal  hsd  taken  place. 

The  rate  of  remoTal  along  the  line  of  tlie  deposits  of  the  SoflBi 
Ifftela  ia  so  twd*  as  to  assure  us  that  tha  present  breadth  of  thai 
met  ii  BO  inokation  of  what  iu  extent  has  been,  even  within  his- 
torical timerf,  still  less  of  what  it  was  at  yet  earlier  periods. 

foa  tielicokBd.  L  2.  Voa  Dr.  a  IL 
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The  lower  Dunimulitic  strata  near  tbe  entrance  to  Pagham  Creek 
present  conditions  of  deposition  whicli  deserve  notice  :  between  the 
beds  of  compact  sand  ore  numerous  large  root-like  bodies,  which 
spread  over  each  surface  ;  tbe  beds  themselves  contain  in  abundance 
the  casts  of  bivalve  shells,  all  placed  as  when  living,  whilst  at  inter- 
vals are  lines  of  rounded  bodies,  which  consist  of  clay  formed  into 
pebbles,  as  may  be  obser^'ed  now  along  the  margins  of  lakes,  ponds, 
or  estuaries*  and  which  are  produced  by  the  ripple  of  the  water  where 
it  breaks  gently  along  a  marginal  line. 

Coarse  detritus,  such  as  rounded  and  suhangnlar  shingle,  is  not 
uncommon  in  other  parts  of  the  lower  nummulitic  series  ;  it  consists 
wholly  of  chalk-Jlinta. 

Fkench  Coast. 

Somme. — The  land  bordering  on  the  east  end  of  the  Channel  need 
not  be  described  in  any  detail^  inasninch  as  it  consists  mainly  of  second- 
ant'  strata.  The  littoral  deposits  of  the  Somme  Department  have  not 
been  suneyed  or  described  so  as  to  supply  us  with  any  very  definite 
details  as  to  the  deposits  of  tbe  low  levels,  which,  from  Etaples,  occupy 
a  considerable  breadth  southwards.  The  valleys  of  the  Cancbe,  the 
Authic  and  the  Somme,  which  have  their  steep  sides  on  the  south- 
west, are  all  parallel  with  the  axis  of  Artois,  and  are  probably  referable 
to  lines  of  fracture.  The  lower  portions  of  these  valleys  contain  sub- 
aerial  and  alluvial  accumulations,  which  include  abundaDtly  the  remains 
of  large  mammalia,  associated  with  land  and  freshwater  shells  of 
existing  local  species. 

At  the  mouths  of  the  Canche  and  the  Somme  there  are  moreover 
indications  of  a  small  change  of  level  of  recent  date :  this  change  has 
somewhat  complicated  the  geological  pha^nomena  of  these  valleys : 
Che  sequence  on  the  whole  will  be  found,  however,  to  correspond 
with  the  upper  part  of  that  on  our  own  Sussex  coast. 

Seine  In/erienre, — Along  the  rest  of  the  coast  of  Upper  Normandy, 
the  sea  now  reaches  tlie  base  of  the  vertical  chalk-chffs*  which  are 
continued  with  a  uniform  height  as  far  as  Cape  Antifer.  Perhaps 
one  of  the  most  striking  features  of  the  Channel  coast  is  this  lofty 
wall  of  dazzling  white  chalk,  when  seen  from  a  short  distance  in  tbe 
[offiug.  The  district  which  extends  inland  from  this  part  of  the  coast 
[is  overlaid,  ihongb  not  uniformly,  by  an  accumulation  of  clayey 
'^avel,  containing  flints  much  broken,  but  not  worn.  I  am  not 
aware  that  any  true  tertiary  strata  occur  over  this  surface,  at  least 
on  the  coast-section,  till  near  Treport ;  here,  and  again  beyond 
Dieppe,  are  the  well-known  iluvio-marine  bed^  of  the  nummulitic 
[formation,  corresponding  with  those  at  Newhaven,  but  which  are 
surmounted  by  a  marine  deposit  of  dark  sandy  clayf.  These 
seem  to  owe  their  preservation  to  their  having  been  acca- 
mulatt'd  in  an  old  depression  of  the  chalk,  for  the  process  has  been 
one  of  filling  up — the  bigher  beds  overlapping  tbe  lower.  The  upper 
mtrfaee  here  presents  just  the  same  unitionn  level  as  does  the  rest 
of  the  coast,  and  the  only  peculiarity  to  be  noticed  with  respect  to 

♦  Qnart.  Jcnrn.  GeuL  Soc.  vol.  %L  p,  118. 

t  Prcitvrich,  Quart.  Journ.  Geoh  Si>c.  foL  xi.  p.  230, 
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the  superficial  arcuniulatton  consists  in  its  very  marked  horiioiiCal 
beddiug,  with  layers  of  drifted  sand  ;  I  here  found  pebbles  of  c|ttt]ti* 

Two  sirts  of  gravel-accuinulotious  may  be  obskT^ed  here, — oot 
overlying  the  furrowed  surface  of  that  just  described ;  l>oth  may 
be  considered  dt^tiuct,  as  to  age  and  circumstances  of  oiigta,  from 
the  clayey  angular  gravel  which  covers  much  of  the  chalk-4U«A  IqIsimI, 

With  reference  to  our  own  coast,  the  gravel-beds  of  Siunte  Mar- 
guerite with  quartz-pebbles  may  perhaps  be  of  the  same  age  W  tboic 
of  the  high  levels  near  Poole  (see  p,  4.>), 

The  chalk  attains  its  greatest  elevation  at  Fecamp.  About  tM 
miles  further  the  strnta  begin  to  rise.  The  lower  creticMtts  bedf 
there  appear  on  the  sea-level^  and  thence  continue  to  the  tnotitli  of 
the  Seine. 

The  beds  subjacent  to  the  chalk  are  visible  for  a  greater  dt^tanee 
along  the  right  bank  of  the  Seine,  than  they  arc  on  \Mc  seaboard; 
they  rise  iji  the  same  direction,  or  towards  Cap  la  lli'vc.  The  rapid 
reduction  in  the  thickness  of  the  chalk  which  accompanies  this  rise 
of  the  beds  is  very  remarkable,  and  with  it  there  is  a  conespoodiBg 
increase  in  the  superficial  beds  of  angidar  flint-gravel. 

Welb  which  have  been  sunk  at  Havre  show  that  an  old  terrestrial 
surface  Ues  considerably  below  the  water-level  in  that  valley,  b«med 
beneath  sand  and  shingle;  and  hke eridences of  depieaaiou  are  ta  bt 
met  with  along  the  coast  of  Calrados. 

Whatever  may  be  the  age  of  the  accumidadons  of  the  platf<»nits  ol 
chalk  of  this  part  of  France,  thus  much  is  clear,  that  they  are  «i- 
teriur  to  the  formation  of  the  valleys  which  have  been  cut  tbflMMfl 
them*.  Thick  beds  of  subaerial  tletritus  are  to  he  fouttd  Oil  tit 
■ides  and  the  lower  slopes  of  these  i'alleys.  Sections  of  sneli  mmtm 
may  be  seen  whete  the  valleys  open  out  on  the  coast  isctioii ;  Im 
they  do  not  contain  any  true  ^Tel-bedi^  abowing  tlis  adioii  iff 
mo^iug  water,  as  is  the  case  with  so  mauy  of  tbe  graTet-TaUaya  of 
this  country.  Even  the  great  valler  which  esiteud!!!  from  the  coast 
at  Dieppe  to  the  denuded  district  of  iJie  Pays  de  Bray  has  tml  tbe 
slightest  trace  of  them. 

Burr, — Beyond,  or  south  of  tlie  Seine,  the  chalk  docs  not  *(>p*^ 
in  the  upper  |>art  of  the  cli^  but  tbe  same  rapid  diminution  to  tCs 
thickness  is  continued  across  the  Department.  All  the  cirinim^aiiccs 
under  which  tliis  takes  place — such  as  the  Tcry  irregular  surtarv,  pri^ 
duced  by  hues  of  deep  troughs — agree  in  a  rrmarkable  masuier  with 
what  may  be  obserred  over  the  Blackdown  range  of  Deron,  particu- 
larly in  the  cliflT-sertions  E.  and  W.  of  Sidmoutb.  In  the  Defiartmcflt 
of  the  £ure»  as  in  the  west  angle  of  that  of  tbe  Seine  Infenrure,  tbt 
accumnlation  of  angular  Aint-gravel  which  accompanies  the  reduciioA 
of  tha  cbalk-stratA  often  exceeds  UX»  feet  in  thickness:  it  is  not 
to  tfaa  chalk,  but  outsjireads  it,  and  covers  u^i  the  beds  of  tbe 
mCaMOtta  aaries.  U  diminishes  in  thickness,  howefv,  witb 
its  distanoa  from  the  clialk,  so  that  the  oohtic  pUtfonns  of  tbe 
DcjMurtmaiit  are  mostly  free  from  it.    As  also  in 

CaANU^, — where  tbe  detritus  on  the  iurfiioe  of  the  country ,  between 
_  •  Qiiart.iMBm.GMLSDe.fQl.  lipwtlH.  ^ 
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Caen  and  the  Orne*  consists  almost  exclugively  af 
waterwora  cjuartzose  and  old  Silurian  rocks. 

§  IL  Superficial  Detritua  of  ihe  East  End  of 
the  Channel, 

Dorset, — Detritus  caps  the  summit-leTels  of  all 
the  hills  which  extend  from  Devonshire  into 
Dorset;  it  presents  a  twofold  division f — the  lower 
consisting  of  more  irregular  materials  than  the 
other,  with  n  marked  line  of  separation,  and  with 
this  further  characteristic  for  the  upper  portion, 
that  it  contains  rounded  pebbles  of  white  quartz, 
porphyry,  and  granite.  It  is  only  in  the  valleys 
that  those  local  accuninlations  arc  met  with  wliich 
include  the  remains  of  the  large  mammalia.  The 
whole  of  these  high-level  gravel-beds  were  spread 
out  before  the  suriace  of  these  eountiea  was  in- 
tersected by  its  present  system  of  deep  combes  and 
broad  valleys,  showing  the  vast  lapse  of  time  which 
separates  these  two  accumulations. 

Passing  thence  into  the  tertiary  area  of  Dorset 
and  Hants,  we  find  the  vast  amount  of  detritua 
which  covers  the  surface  strongly  marked  from  the 
coast  as  far  inland  as  Sahsbury.  For  the  purpose 
of  comparing  this  tertiary  area  with  that  beyond  it 
on  the  west,  the  geologist  cannot  do  better  than 
follow  the  coast-sections  from  Portland  and  Wey- 
mouth Bay,  by  Studland,  and  thence  to  the  Solent  J. 
Poole  Harbour  is  partly  due  to  denudation  and 
partly  to  depression.  On  the  east  is  high  ground, 
which  at  a  spot  a  little  to  the  right  of  the  road  lead- 
ing to  Bournemouth  will  be  found  to  be  capped  by 
an  isolated  mass  of  gravel,  in  which  are  several  very 
extensive  pits*  This  accumulation  differs  in  many 
respects  trom  the  ordinary  gravel -beds  of  the  di- 
atrict,  the  most  important  point  with  reference  to 
the  present  sketch  being  the  presence  of  water- 
worn  specimens  of  white  quartz,  granite,  and  por- 
phyry. It  is  very  probable  that  similar  gravel- 
betia  may  occur  over  the  area  wliich  lies  between 
Poole  and  Dorchester,  but  whether  such  is  the 
case  or  not,  1  am  disposed  to  consider  the  high-level 
gravel  cast  of  Poole  as  an  outlying  mass  of  the 
same  age  as  that  which  caps  all  the  tabular  hills 
of  Devon  and  Dorset,  as  far  as  the  valley  of  the  Char; 
and  this,  from  the  presence  of  these  materiala  alone. 

*  Dc  Cntiinont,  Topog.  de  Cilvadoi. 
t  Trins.  Geol.  Soc.  2  ler.  vol.  vi.  p.  448. 
i  See  Lyell,  TraiiB.  Geol.  Soc.  2  ser.  vol.  li.  pi.  30,  for  a 
seciioa  of  part  of  thin  Unc4 
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hie  of  fViffht.-^The  auperficial  accaiDulations  of  the  Iile  of  Wigkt 
are  remarkablj  well  exhibileil  in  numerous  sections  nlon^  iU  coMt- 
line^  as  well  as  in  the  interior.  From  these  it  will  readily  be  mxm 
that  thev  are  referable  mainly,  first,  to  an  old  series  which  exteiMliil 
unifornify  over  the  whole  of  the  northern  or  tertiary  [)orUan  of  the 
iaUud^  and,  occupying  in  part  the  transverse  valleys  of  Uio  emtnl 
chalk-ridge,  waa  spread  out  over  the  whole  of  the  ralleyB  of  fican 
dation,  nearly  to  the  base  of  the  chalk-range  on  the  soutli. 

Thege  old  or  high-level  gravels  are  well  seen  on  the  bilUtopa  aloOK 
the  northern  coast,  and  the  tbUowing  section  iUustrates  their  genMii 
characters. 


Sec  turn  of  Gravel-bed^  ttbocr  Cowet. 


I.  fted  ui4  mottM  bdrk-«wth, 

4.  casf-biiadt. 

v  r«llo«udlntf«w<ljsrmtcl. 


e.  Omt**  fnvd. 


>V-    • 


Nearly  all  the  Ttlleys  of  the  tertiary  area,  aa  well  as  of  tlw 
■audi  have  been  cut  out  since  the  original  outapread  of  this 
tlon*  The  beds  of  this  age  liave  not  been  found  to  con  Cain  any 
anitual  remains  ;  and«  wlmtever  their  age  may  be,  this  much  is  ccrtaiiit 
that  they  came  next  in  order  of  time,  after  the  uppermost  fluriiK 
marine  deposits  of  the  Nummulitic  formation. 

The  gravcUbeds  next  in  age  moaily  overiie  portions  of  thoiie  jnil 
datcnbed ;  but  they  are  su|»erior  alio  to  the  remains  of  old  trrrea* 
trial  surfaces.  The  reUtions  of  these  two  seta  of  gravd-beda  are 
well  shown  in  the  diff-secdon  at  Freshwater  Gate,  which  baa  be«» 
fully  described  elsewhere*,  but  of  which  part  is  reprocnted  in  tht 
following  woodcut. 

Pig.  3.  "Seetum  MAoteinff  the  relation  ^f  ik»  Grtnel-Uds  «! 

FregAwatrr. 


t  ^ 


e  * 


k,  Lowtr  «r  older  nd  frsfd. 

wilh 


Old 

Erick-canli 


aiMltaliia.    il  Hmd 


These  orerlying  graveKbeds.  both  here  and  in  other  parla  of  ibt 
Qftlw  Geokifkal  Starvey.  1S&6,  ble  oT  Wjfbi.  p|k.3  h  103« 
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island,  have  been  found  to  contain  the  remEuns  of  the  Elephaa  pri- 
migeniuM, 

The  changes  which  are  recorded  in  the  section  here  giTcn,  and 
"  "  :h  may  be  taken  as  a  type  of  the  relationa  of  two  sets  of  accu- 
inulatioiis,  both  having  an  extensive  range,  are  as  follow  : — 
I  1.  The  older  gravel-beds  were  accumulated,  partly  in  aome  old 

^H^valleys  (which  will  be  found  to  be  mostly  in  lines  of  disturbance)  and 
^Hin  part  over  an  extended  level  surface. 

^■^    2.  The  next  result  indicated  is  that  of  excavation,  by  which  the 
^^lieds  along  the  old  valleys  were  cut  out  along  a  central  line ;  the 
broader  expanses  were  also  greatly  denuded,  and  this  process  in  some 
cases  extended  deep  into  the  subjacent  strata. 

3*  Terrestrial  conditions  followed*  This  was  the  period  of  the 
Elephaa  pri mi ffenhts  find  associated  fauna ;  and  it  was  during  the  long 
lapse  of  lime  which  is  indicated  by  the  great  abundance  of  these  re- 
mmns,  that  tbe  older  gravel-beds  became  cemented  and  charged  by 
peroxide  of  iron,  from  the  percolation  of  surface-water. 

4.  This  surface  was  submerged  to  as  great  as,  or  even  to  a  greater 
It  than  the  subsidence  that  existed  during  the  accumulation  of 
^the  older  grave  I -beds :  the  Talleys  which  liad  been  cut  out  were  again 
filled  with  detritus  that  caught  up  with  it  tlie  harder  and  more  per- 
sistent portions  of  those  animals  which  had  left  their  remains  there. 
These  graTel-beds  were  themselves  excavated  as  we  now  find  them, 
and  nearly  along  the  same  lines  as  before.  In  these  changes  each  pro- 
cess of  accumulation  corresponds  to  a  period  of  gradual  depression, 
id  each  denudation  to  a  rise. 

6,  Tbe  highest  or  newest  beds,  which  are  referable  to  a  state  of 
Bomewhat  different  from  such  as  exists  at  present,  are  those 
iribed  as  the  "  brick-earth,**  which  is  a  subaerial  accumulation^ 
and  therefore  necessarily  at  places  cotemporary  with  fiuriatile  and 
lacustrine  depositions ;  such,  for  instance,  in  tlie  Isle  of  Wight,  are 
the  beds  of  sand,  clays,  and  marl  which  are  to  be  seen  in  the  cUff  sec- 
tion of  Tolland's  Bay*. 

Cfravef  Beds  of  the  Stigser  Leveh, — No  detritus  whatever  is  found 
along  the  base  of  the  escarpment  of  tbe  South  Downs,  as  from  Cocking 
to  Duncton,  whereas  chalk-flints  form  broad  and  thick  accumulations 
at  the  foot  of  their  outer  slopes. 

The  tract  beneath  the  cbalk-downs,  of  which  Chichester  may  be 
^KtRken  as  the  centre,  baa  been  described  as  a  plain,  which  it  is  to  the 
^P«ye  ;  but,  though  the  dilference  of  level  may  be  slight,  it  will  readily 
be  seen  that  it  presents  two  levels  j  and  that,  bordering  on  the  chalk, 
there  is  an  upper  zone  composed  of  flint-gravel,  as  at  West  Ilanijmet, 
In  places  this  gravel  has  a  banded  arrangement,  from  the  presence  of 
seams  of  sand  ;  but  where  it  contains  much  clay,  as  is  often  the  case, 
no  such  arrangement  can  the  traced.  The  whole  ia  coloured  and  often 
cemented  by  iron. 

Of  this  age  are  the  gravel-beds  of  the  Broile,  thence  extending 
.eftstwards.    They  usually  overlie  lower  tertiary  clay  strata. 


*  Mem.  Geol.  Surv.  kle  of  Wight,  pp.  8  &  lOd. 
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This  ttpper  gravel-terrace  hu  a  very  marked  slope  or  hct  akmg  ila 
southern  etlg:c. 

The  second  level  is  that  whieh  extends  from  the  base  of  the  upper 
terrace ;  it  is  also  composed  of  gravel,  and  may  be  aeen  in  numerDai 
excavations  about  Chichei^ter,  as  over  the  Port-field,  and  eaali>MJ% 
along  the  line  of  railway »  Tins  gravel  is  much  more  worn  thma  thft 
other,  is  cleaner,  and  has  a  very  marked  horizontal  arrangement,  with 
seams  of  diagonally  drifted  sands.  It  thickens  rapidly  from  nortii  to 
south,  or  seawards. 

In  places  where  these  latter  gravel -beds  are  worked  tbroiMlw  M 
along  or  near  the  line  where  they  meet  those  first  dMCfibtoL  t 
reltktive  positions  of  the  two  accumulations  may  be  8«eo,  die 
beds  of  the  red  gravel  being  continued  beneath  the  second  or " 
level  series.  The  gravel-beds  of  the  south  of  Sussex  may 
be  divided  into  two  groups,  distingui.^hable  by  colour,  composttinn,  and 
relative  position ;  the  oldest  is  locally  known  as  the  "  red  graTcl,** 
and  the  newer  as  the  "  white  gravel.*' 

The  beds  of  red  gravel,  of  which  a  portion  alone  now  retnains,  at 
one  time  extended  over  the  whole  of  tne  chalk  and  nummtditic  plat- 
form which  supjwrts  the  depcwits  of  the  Sussex  levels  and  pairbr* 
of  it  may  be  seen  in  advance  of  the  present  coast-line  as  far  a»  low 
water  (see  %.  4,/,  p.  4!*).  The  line  of  sIojr»  which  miirks  tbctr 
westward  boundary  is  nothing  more  than  the  coast -lint'  of  the  petiod 
of  the  "  white  gravel**  series^  The  materials  of  the  one  have  b«9 
taken  from  the  other  accumulation*  and  re-arrangcd. 

In  addition  to  chatk-flintt^^  the  "  red  graver*  contAUifl  blocks  of 
grey-wether-sandstone  frotn  the-  lower  tertiary  strata  ;  but  no  antniil 
remains  have  ever  been  found;  in  which  respect,  QOtwitbitttdiB| 
its  low  position,  it  resembles  the  gravel-beds  of  tbe  higbtr-ltitl 
gravels  on  the  chalk,  and  to  that  series  I  am  diipoiid  to  im&t  ii* 


f  in.  DepotiU  of  the  Sustex  Levels,  ahvee  ike  Red  Gnrei, 


1 


1 .  Marine  Depotiit  with  Luiraria  ntjfoea. — The  oldest  of  the  i 
tertiary  deposits  of  the  Suaaex  lerels,  taking  thi*  scries  in 
order,  is  to  be  seen  only  at  extreme  low-water  in  Bracklesham  Baj, 
thence  round  or  in  advance  of  SeUea  Bill,  as  far  as  tbe  entrance  into 
Pasham  Harbour  ;  it  has  been  met  witb  beneath  the  overlyiiiff  depuatts 
of  Uie  Selsea  jieuiufula  at  a  denth  which  plioea  it«  upper  surnioe  below 
the  high'water-level  thertv  mm!  the  cooaeqiieiice  of  this  poaitioo  ia»  thi& 
it  is  only  occasionally  and  imperllMU?  exhibited ;  towsrde  the  np|Mr 
limit  of  the  tide  it  is  generaUT  coverea  up  by  sand  and  shingle ;  kmr 
down  it  is  presented  in  detached  patches. 

This  portion  of  the  Suaeex  scries  fonos  the  **  mud-deposit*'  of  Mr« 
Dixon*B  description, — a  ycit  fitttof  name,  as,  apart  mm  other  nme 
tiderations,  its  compositinn  distisnishes  it  from  the  beds  ahow ;  it 
coniists  of  an  extremely  fine  wmSj  mud,  which  is  so  Hrm  and  ooh^ 
rfot  that  even  swaII  patches  resisi  the  action  of  the  sea  for  ft  eoih 
•iderable  time  ^  but  for  thi%  U  would  be  rapidly  reownd  froB  «f 
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le  platform  of  consolidateil  niimnmlitic  strata  on  which  it  rests. 
^--  fig.  4.  ff.) 

Fig.  4. — Diagram-Section  9homng  the  general  relations  of  the  newer 
Tertiary  deposita  of  the  Sussex  Levels. 


-  :f   •- 


a.  Vegetable  mo ulcL  b.  Brick-earth,  c.  Gravel,  with  occasion nl  teams  of  i^and 
and  |icbblef,  and  with  shells,  d.  Yellow  clayey  gravely  with  large  bbcka. 
e.  Marine  niud-dcpusit,  with  Lutraria  rtifftita,  6iC.  f.  Lovrer  red  gravel  tj. 
Oilier  tertiary  utrata. 

The  thickness  of  this  deposit,  and  the  probability  of  its  increase 

wards,  can  only  be  properly  estimated  when  setii  at  low-water 

ring-tidey  ;  on  one  sueh  occasion  I  measured  thicknesses  of  from  IH 

20  feet  at  places  where  the  mass  was  partly  above  water,  and  at  the 

e  time  intersected  hy  dei'p  channels  ;  in  these  positions  it  is  seen 

ing  away  beneath  tlie  sea-bed  of  this  part  of  the  Sussex  coast; 

or,  io  other  words,  the  arua  of  its  accumiilation  hail  its  main  extension 

that  direction. 

From  low-water  landwards  the  deposit  diminishes  in  thickness, 

is  is  in  part  due  to  ordinary  coast-hne  destrnctioo  ;  but  it  will  be 

n  that  where  it  passes  beneath  the  liigher  deposits  <^i  the  Sussex 

els,   as  in  the  coast-sections,  it  has  a  furrowed  uneven  suriace, 

owing  that  it  experienced  considerable  denndatiou  in  this  direction 

either  before  or  at  the  time  those  newer  beds  were  accumulated.     It 

is  not  found  far  inland.     It  evidently,  however,  had  at  one  time  a 

greater  contiinioiis  extension  in  thia  direction,  from  the  small  patches 

which  occasionally  occur. 

The  dark  colour  of  these  beds  seems  to  be  partly  due  to  diffused 
vegetable  matter ;  their  composition,  in  the  uniform  minuteness  of 
their  particles,  indicates  tranquil  deposition  ;  the  condition  of  the 

I  prater  beneath  which  this  took  place  must,  however,  be  luainly  de- 
RTed  from  the  habits  of  the  included  Testacett. 
I  The  whole  of  this  deposit,  so  far  as  the  limits  within  which  it  can  be 
biserved  extend,  is  seen  to  rest  ou  a  portion  of  that  broad  platform  of 
Bialk  and  iiummuhtic  strata  which  has  been  already  noticed,  with  the 
fccasional  interrcntion  of  patches  of  gravel  (fig,  4,/")  ;  this  platform, 
when  denuded,  exhibits  a  surface  which  is  of  some  interest  in  the  his- 
tory of  the  change  the  area  has  undergone.  Un  the  coast  near 
Medmeney,  on  the  Bracklesham  Bay  side,  the  surface  is  occupied  by 
the  remains  of  a  colony  of  the  Pholas  crixpaffi  which  ban  burrowed 
into  it ;  and  the  first  peculiarity  which  strikes  the  attention  is  the 
^enormous  siie  which  this  species  here  attained*     This  is  not  confined 
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to  eome  few  cases,  which  might  be  exceptional,  but  erery  indlTidttAl 
has  dimensions  exceeding  the  largest  knuwu  recent  examples. 

The  perforations  made  by  this  mollusk  are  filled  with  fi»c  saoil.  foch 
IB  forms  occasionally  the  lowest  portion  of  the  '*  mud-depotit  ;**  smI 
it  is  in  these  cavities,  and  between  the  Tal?e«  of  the  PAo/ttlM, 
some  of  the  characteristic  shells  to  be  noticed  have  occurred, 
the  Pecten  pofumorphm.  The  largest  that  I  haTe  seen  of  these  Pka* 
lades  measured  six  inches  in  length  ;  and  it  is  somewhat  strmnge  Uiat 
10  remarkable  a  form,  which  has  been  known  to  shell-coUectani  for 
some  time,  should  not  hare  succeeded  in  drawing  attention  to  (b^ 
tnauiry  as  to  what  species  might  be  associated  viUi  it  in  tbe  «uu 
beds.* 

The  Pholas  crupata  is  not  only  a  littoral  species,  but  b  000 
which,  from  its  very  restricted  range,  serres  well  to  dettfUUlM  liw 
levf!  of  the  tidal  waters  at  the  commencement  of  the  SdsiS 

Fo*siU  of  the  Mud-ilepositt  and  itt  relative  ajfe, — ^The  only 
malian  remains  which  have  been  found  in  this  old  cstuarine 
of  Selsea  arc  those  of  the  EiepAas  pHmiffeniui;  these  are  tolmbly 
abundant:  and  there  is  this  point  of  geological  intemt  tttarhing  to 
these  specimens,  that  they  do  not  here  occur  as  single  and  dctlcbtd 
teeth,  or  portions  of  tnsks,  as  happens  in  the  overlyiue  gnWI  htJMi 
but  so  many  parts  of  the  animal  have  been  found  together,  as  to  ksvB 
no  doubt  but  that  entire  skeletons  lie  embedded  in  tms  deposit,  Sodk 
was  certainly  the  case  in  one  instance  which  came  to  my  knowledge, 
where  the  head,  with  the  teeth  and  tusks,  and  numerous  bones  lay 
together  in  close  juxtaposition. 
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Gaster&pods, 

Fitmu  turrieula^  Mont.  [Afanffelia]  [Claratvla,  Lam.J, 
Living,  and  common  on  all  British  Coasts,  but 

Boreal  AtUntic  species. 
Fossil,  in  the  Red  Crag,  common ;  also  in  the  Faluns  [Pifwro- 

towa  clmmla,  Duj.j,  where  it  is  scarce.     Bridlington. 
Bmteinum  undatwm^  Lam. 

Living  in  the  Northern  Atlantic,  but  docs  not  extend  to  tike 

Coast  of  Spain. 
Fossil ;  in  the  Coralline  Crag  scarce,  in  Red  Crag  ecHmmini 

and  extended  into  the  Mediterranean  at  the  tiins  of  tke 

Sicilian  ImmIs.^ — Philippi ;  voL  i.  p.  226. 

NoMa  retieuitita,  Linn.  =  /fwcriraitiii.  

Living :  has  a  wiile  range ;  common  on  all  Bnthih  CoMla ; 

M^terrauean.     A  salt-lagoon  shell. — PAtl. 
Fottdl ;  Mr.  S.  Wood  sUtes  that  he  has  not  seen  an 

•pecimen  of  this  species  from  any  of  the  three  di^inait  dt 

the  Crag  fonnation.    Monog.  Crag  MolL  p.  33.    It  ts  Mt 

quoted  by  PhiUppi  as  occurring  in  the  Sidhan  beds. 
Cypr€ta  ewntptta^  Lam, 

Living  ;  common  on  all  British  CbMta. 

*  t  have  l)«eD  informed  that  tb»c  PkttUdn  were  couUsrid  bj  moal  coOvcSon 
u  nctnt  wnd  not  §•  fowil  ihtll*. 
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^H  Natica  nMnilifera^  Lam. 

^1  Living,  on  most  of  our  coasU ;  ranges  as  far  as  North  Coast 

^1  of  Spain. 

^P  Fossil,  in  the  Red  Crag. 

Cerithium  refkuhtinm.  Da  Cost.  =  C  limnt  Brug. 

LiTing ;  British  distribution,  M\»at  and  South  ;  it  is  remarked 

tby  Messrs.  Forbes  aud  U  an  ley  that  this  species  is  **  appa- 
reotlj  of  comparatively  recent  origin  within  our  area."     It 
ranges  along  the  Coasts  of  Spaui,  Portugal,  Mediterranean, 
Africa*  Canaries,  &'C. 
Fossil ;  has  not  been  found  in  the  Crag  deposits,  but  occurs 
in  the  marine  beds  of  the  Xar  Valley  (Norfolk),  and  abun- 
dantly in  Sicily  {Phit.). 
iria  commit  his  f  Lam. 
Living;  British  distribution.  West  and  South,  to  the  Medi- 
terranean. 
Liiiorina  petnea,  Gray,=i.  netitmdet^  Linn. 

f         Living;  absent   or  very   local   on  the  shores  of  Kent  and 
Sussex. — Forbes   and    Hanley,    Br.    Moll.  vol.  iii.  p.  2H. 
Marks  the  npper  tide-line  on  most  coasts  :  ranges  South 
to  Mt'diterraiifan,  where  it  is  very  scarce  (PAi/.), 
Lacuna  pailidufa^  Da  Costa, 

Common  on  the  British  coasts. 
JUswa  cimex,  Mont.  — /£.  crcmdata,  Mich. 

A  Southern  and  Western  species  ;  common  about  the  Channel 

■  Islands,  Spain,  Portugal,  and  Med  iter rajiean. 

*         Has  not  been  noticed  in  the  Crag. 
RisMoa  rtticulata,  Mont.^=^  M.  punetuntt  Mont. 

I         British  distribution,  mostly  South  and  West ;  its  wider  range 
has  not  been  ascertained. 
Mr.  S*  M-'ood  identifies  this  as  a  Coral  hue  ('rag  shell.     It  is 
not  the  R.  reticulata  of  Phihppi. 
Missoa  costata,  Mont.     R,  enif/ua,  Mich. 
Common  on  the  South  coast  of  England,  becoming  scarcer 
northwards ;  both  in  Irish  Channel  and  German  Ocean  ; 
most  abundant  about  the  Channel   Islands ;  common  in 
Mediterranean. 
Not  quot^^d  from  the  Crag ;  occurs  in  the  marine  beds  of 
SicOy  and  Calabria. 
TrocAus  cinerttrhtSy  Linn. 

■  A  common  marginal  shell  ranging  from  high  northern  lati- 

tudes to  the  North  coast  of  Spain.     A  Red  Crag  species. 
Chemnit^ia  ele(fmitismnay  Mont. 
^^  On  most  coasts,  but  most  abundant  «m  the  South  and  West 

^B  coasts  of  Spain  aiid  Portugal,  Mediterranean,  Canaries. 

^^^^    Scarce  iu  the  Coralliae  Crag  ;  not  noticed  in  the  Hed  Crag. 

^^^F  Bivalves. 

^K  Pecten  maximus,  Linn. 

^H  Along  the  Atlantic  shores  of  the  British  Islands  (Forbes  and 

■ 
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Hanlej).     Ascends  the  English  Channel ;  rmnget  along  tW 

0048ts  of  Spain  and  Portugal  to  the  Canaries. 
Occurs  fossil  in  the  Crag  deposits,  tu  the  Clyde  beds,  and  ill 

Ireland,  Italy,  and  France, 
Pec  ten  rariu/r,  Lam» 

On  all  our  coasts,  and  those  of  France,  S^tasn,  Portugal^  and 

Mediterranean. 
Is  not  found  in  the  Crag  deposits,  and  sparingly  in  Ptcislo- 

ceue  beds  (Forbes  and  Uaidey)  ;  abundant  in  Italian  and 

Sicilian  beds. 

Pecien  poti/morphus,  Bronn.     See  Philippi,  Enum.  Moll.  Sic. 
Ranges  from  Lisbon  Sonth ;  common  in  the  Mediterranean ; 

in  Mr.  M 'Andrew's  list  of  Madeira  speciea. 
Fossil  in  Italian  and  Sicilian  beds. 
Note, — Thia  interesting  shell  was  identified  by  Mr.  O.  B. 

Sowerby. 
Nueula  marparitaeea,  Lam. :   iV^.  nvWeuf,  Linn. 

Common ;  with  a  wide  Earopean  range ;  Mediterraucati*  Weil 

Africa. 

Scarce  in  Cor.  Crag ;  common  in  Red  Crag. 
Cart/ium  rJulr,  Liun. 

CardxHtn  tuberculatum^  Lam.  [nuticum^  Linn.]  (Forbtt  aiid  Han- 
ky). 

**  Ewentially  a  Southern  0peciea." — Forbes  and  Hanky. 
Not  in  the  Crag  deposits. 
Cardium  eritfuunt,  Mout. 

"  More  Southern  than  Northern  ;'*  nnges  along  the  WeftMB 

eoaala  of  the  British  Iftlauds.     In  the  Mediterranean  and 

^gean. 
lias  not  been  found  in  the  Craff. 
Lucinu  boreatis,  Linn.=£.  radulot  Lam. 

A  widely  distributed  Northern  spectea,  but  does  not 

rently  range  as  far  South  as  the  coasts  of  Spaiiu — M^ 

Not  noticed  by  Phihppi  as  U\4ng  in  Mediterraaem. 
Common  in  Crag  of  the  Germanic  area,  and  in  some 

beds  near  Valogres.     In  Itahan  and  Sicilian  l>edsf 
FtKMM  verrueo§a,  Linn. 

A  South-coast  specimen  ;  abundant  about  the  Channel  Ulaiida, 

and  occurs  as  high  as  Little  Hampton.     On  coasts  of  i^Dr- 

tugpl,  Mediterranean,  and  Canaries, 
Was  not  tn  the  German  Ocean  area  at  the  time    of   iKt 

Crag. 
Occurji  in  the  marine  beds  of  Wexford* 
Tape*  puUa^tra^  Wood. 

Britisli  Goists,  Channel  IsUnds*  and  North  coast  of  Spain. 
Littonl  apMiea,  not  found  in  the  Crag, 

'wiMM/tf.  Linn. 
Moff*  common  on  the  South-west  portion  of  oiir 

elMwherts  nmges  South  but  not  North  of  the  Britiih 

ldwdt*^-Porto  and  Uanley.    Common  in  Meditvraiituu 
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Tapes  aurea,  Gtnelin. 

Along  the  West  of  the  British  Islands  ;  in  the  Channel  as 

high  A$  Little  Hamptoa. 
It  occurs  io  some  marine  beds  near  Dublin.     One  specimen 
only  has  been  seen  trom  the  (]rag.  Mr.  G.  Sowerbj  remarks 
that  the  fossil  specimens  from  Sussex  resemble  the  Mediter- 
ranean variety, 
Mattra  siulturttm,  Linn. 
I  Common,  with  a  great  range. 

In  the  Crag  deposits, 
Mactra  subtruncata.  Da  Costa. 

A  common  shell,  with  a  great  European  range. 
In  Hed  Crag. 
Lutraria  Listeria  L.  piper  at  a^  Gm. 

Common  in  most  estuaries  and  mwddy  bays, 
Lutraria  of/tonga,  Ghem,  =  X,  soienoities.  Lam. 

llare ;  British  distribution,  South  and  West. 
Lutraria  elfiptica  .^,  Lam. 
Lutraria  ritffos&t  Linn. 

Enel.  Meth.  ]}l  254.  fig,  2.  Desh.  Tr.  Elem.  vol.  i.  pt.  1. 
p.  274,  Living  ou  the  coasts  of  Algeria  mid  Morocco 
(Desh.) ;  and  of  the  Canaries,  South  of  Spain,  and  Por- 
t  ugal  ( M  •  A  n d  re w ) . 
Fossil  in  Italy:  Desh.,  Sismonda;  but  not  noticed  by  Phi- 
lippi ;  in  Sicily  either  recent  or  fossil. 

An  Atlantic  species  ;  rare  ;  ranging  to  coaat  of  Spain. 
In  Mr.  G*  8owerby*B  list  of  Selsea  species. 
Soien  siliqutt,  Linn. 

Common  on  all  umddy  sliores. 
Myu  orenaria^  Linn. 

In  bays  and  eatuaries,  common  ;  range  Northern, 
Mya  trunaita,  Linn. 

Common  in  muddy  estuaries  ;  range  Northern. 
Fossil  in  Crag  :  Sicilian  deposits. 
Pholns  criapata^  Linn. 

According  to  Messrs.  Forbes  and  Ilauley  **  ou  the  soutliem 
shores  of  England,  it  is  reckoned  among  the  less  common 
shells ;"  it  is  more  abundant  to  the  North,— Brit.  MolL  vol. 
i.  pp.  t  ITj,  116.  It  is  a  Scandinavian  species;  but  is  not 
cited  by  Mr.  M*Audrew  from  the  coaiit  of  Spain  or  Por- 
tugal ;  nor  by  Philippi  as  either  recent  or  foisail.  The  largest 
known  examples  exceed  3  in.  in  length,  and  are  about  IJ  in. 
in  breadth ;  the  specimens  alluded  to  are  in  a  subfossil 
state  from  some  estuary  sands  near  Dublin.  It  occurs  in 
the  Crag,  but  the  examples  from  that  formation  are  much 
less  than  as  above. 
Photos  dactylu*^  Linn. 

The  foregoing  list  is  a  limited  one,  containing  only  38  species ;  it 
rludes  some  fonna  not  noticed  by  Mr.  Sowerby  in  Mr.  Dixon's 
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work,  such  as  Cerithium  reiieuiatum^  wUicb  is  very  almodant  In  tlUi 
deposit,  and  it  omits  several*  which  I  have  not  seen. 

Talcing  the  assemblage  aa  it  is  here  given,  and  in  ruujunciioB 
what  1ms  been  said  respecting  the  deposit  itself,  we  may  iuf(r» 
the  circumstances  of  portion  of  the  Pholas  crispatat  that  the  relstion 
of  the  land  to  sea-level  wa»  then,  for  this  spot  at  leasts  murfa  whit  it 
18  now,  or  that  these  ledges  in  which  it  is  found,  then  lay,  hrtwrm 
tides,  on  a  coait-linc.  The  Pecteti  poiym&rphus,  which  cx^ctm  xa 
the  sand  filling  the  cavities  of  the  Phvhdes  and  in  other  saodi 
immediately  aboTe,  belongs,  when  living,  to  a  »ea-«one  deeper  tluyi 
that  occupied  by  Phofadegf  and  ranging  from  It)  to  12  fathoms;  tn 
these  sands  it  13  met  with  only  in  detached  valvea,  and  most  luaiv 
been  washed  up  from  a  lower  to  a  higher  2oue. 

Subsequently  to  the  condition  of  coast-line  here  indicated,  wmat 
change  must  have  happened  which  caused  the  same  spot  lo  be  to- 
cluded  within  an  area  admitting  only  of  the  traiu|uil  depoiitioii  of 
mud  and  sili.  Many  of  the  bivalved  molluscs  of  the  (ott%ms%  ta 
lived  in  and  on  this  mud,  as  is  evident  from  the  positiotifl  in 
the  shells  arc  now  found,  more  iiarticularly  the  Mytt,  Lwtrvnmt 
Pui/attret  (Tapfs) ;  or  the  whole  of  this  assemblage  of  shells,  as ' 
■a  the  composition  of  the  beds  containing  them,  indicates  that  this  t 
became  an  ench9fd  gaii-water  laffoan,  so  that  the  lifl  mmt  bt  < 
sidcred  as  a  special  one, — the  result  of  local  conditioiii 
to,  but  also  clearly  indicative  of,  a  much  larger  mafine 
had  its  full  development  in  some  adjacent  set.  We  amr  foftlwr 
fairly  presume  that  this  fauna,  as  a  whole,  differed  tt  moeh  mm  llHi 
o(  the  present  Channel  waters,  as  the  fosfdl  contents  of  tho  Mm 
"mud  deposit*'  do  from  the  MoUusca  now  inhabiting  the  srrics  of 
large  crecKS  and  lagoons  extending  from  Farrham  to  Pkghstin. 

It  will  be  seen  from  tlie  notices  appended  to  the  srvftil  SMOBi^ 
and  wliich  have  \>ccn  carefully  compiled  with  reference  to  the9  dii» 
trtbiitiou,  that  the  character  of  the  whole  assemblage  is  esMmtiaDy 
Southern  and  Western ;  that  some  of  the  8{)ecies,  for  instance,  om 
such  as  ftbound  on  tlie  rocks  and  in  the  hays  of  the  i.'liannel  Islandi^ 
but  others  hardly  resch  beyond  Torbay  on  our  own  coasts*  8011UI 
which  are  now  found  ou  the  Sussex  coast  do  m>t  seem  to  ru» 
further,  or  into  tlie  German  Ooeta  treft.  This  southern  relatioo  of  it 
fauna  of  the  lower  8elsca  depotit  li  ftirther  very  strikingly  illustrated 
by  the  presence  of  the  two  very  mnrlnble'aiid  abmtot  foniMW 
/'ec/<fa  polymorpAu^  and  Li^rttria  nff09^  Mtthcr  ff  whiih*  U  pl«< 
sent,  arc  to  he  found  ranging  fuKher  north  than  Lisbon* 

We  seem  ihereforr  to  have  indicatioiis,  Ist^  of  a  warmer  coaditaoa 

/. 
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*  PAoAm   rtndUa,  Lntrmrim  mrwmBtm  f,   Ctrdmm  Jkfnaimm, 
IVvcAw  vimfrrm  /  [it  not  this  the  jottnf  of  T.  mittttrmmm  or  ttrimtm  T 

^WTM  w^^lini^  iwttUt  MSMMMi,   n*  ASnWSI 

Great  eva  is  i«— iry  is  rnWertlng  ths  sin 

liculariy  00  the  Bnduasliam  Bay  odtt,  at  feecot  specie*  or  »uHk  m  hcknc  to  il 

Ik  shells  of  the  aaiBBiulltic  irrie»«  liervmr  iohnlSei  fea  lA 
catertala  tooie  doabi  whether  AWaa  rti^rtiimtm  snil  Pmmm  imrwi- 

iiided.    I  ha««  so  daohl,  howcvar,  bat  ibai  iht  ini  m&L 
dllaasftslT  bt  cotMertbly  ealstfeiL  ^^ 
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of  the  waters  of  the  chaiioel,  which  permittee!  southern  fonns  to  take 
more  northeni  raiigt;  thmi  at  present  j  aiid  liiidly,  of  a  iiniitation  of 
ese  fonits  to  the  area  of  the  Channel, 

Without  enteriug  at  present  ou  the  question  of  the  relative  age  of 

e  older  beds  of  the   Sussex  levels,  as  coin  pared  with  the  Crag 

posits  of  the  Germanic  haain,  it  is  clear,  even  from  tMs  short  hst 

species,  that  the  physical  couditioua  which  caused  this  liniitatiou 

ay  be  carried  back  m  time :  the  English  Channel  may  not  have 

isted  83  an  internal  sea  at  the  time  of  the  accmuulatioii  of  the  Crag 

ries ;  but,  if  it  did,  a  natural  bar  was  interjiosetll,  and  the  waters 

f  the  two  arcttii  did  not  communicate  as  they  do  at  preseijt ;  nor 

d  they  eommiuueate  with  each  otlier  until  after  that  climatal  change 

bich  caused  the  southern  forms  to  retreat  from  our  shores. 

The  inference  to  be  derived  from  the  maimer  in  which  the  Elephanta' 

remains  occur  in  this  deposit  is  au  obvious  and  an  interesting  one, 

inasmuch  as  we  thereby  arrive  at  a  relative  geological  date,  which 

is  this, — that  the  lower  estiiarine  hi^th  of  Sei»ea  and  of  the  Sussex 

Jevels  generally  were  contemporary  with  what  is  known  as  the  period 

"  the  Large  Mammalian  fauna.     It  is,  moreover,  e(|iilvalent  as  to 

ime  with  the  sidjaerial  accumulations  of  the  chalk-downs,   as  at 

Peppering  in  the  Valley  of  the  Arun  (beneath  ivhieh   an   entire 

^elelon  of  an  Elephant  was  found  by  Mr.  Drewett),  and  of  all  the 

at  and  freshwater  beds  of  the  valleys  of  the  Wealden  area,  in 

hich  the  remains  of  this  animal  have  been  met  with  under  like 

ces. 
Some  terms  have  of  late  crept  into  very  general  use  in  descriptive 
geology,  and  to  which  a  sufficiently  definite  meaning  has  not  been 
attached:  thus  certain  gravel-beds,  which  in  this  country  have  a 
most  extensive  range,  are  commonly  designated  as  **  Elephant-gravel/* 
if  the  presence  of  such  remains  was  alone  sufficient  to  mark  a 
ological  date.  It  must  be  borne  in  mind  that  fossi!  remains  are 
only  truly  characteristic  of  any  beds  when  they  necessarily  belong 
to  the  time  and  conditions  under  which  such  beds  were  formed. 
Certain  assemblages  of  shells  indicate  salt»  brackish,  and  freshwater 
conditions  ;  but,  though  the  remains  of  terrestrial  animals  may  in  .-^ome 
cases  be  carried  out  and  mixed  up  with  the  exuvioe  of  the  Tnarine 
deposits  of  their  time,  such  cases  must  be  considered  as  exceptional, 
\S'ith  respect  to  the  gravel-beds  in  question,  the  presence  of  the 
Elephants'  remains  is  owing  to  the  circumstance  that  vast  munbers 
of  these  animals  had  occupied  a  given  area,  and  left  their  reniaius 
there  anterior  to  the  accumulation  of  the  said  gravels.  The  remains 
of  the  Elephas  prim  iff  ejiiit^  belong  to  a  period  of  wide-spread  ter- 
restrial conditions ;  the  gravel-beds  which  contain  the  detached  and 
harder  portions  of  their  remains  show  to  how  great  an  extent  the 
area  of  these  terrestrial  conditions  was  submerged. 

This  consideration  equally  applies  to  the  case  of  the  Mammalian 
temaiuB  which  are  fomid  in  the  Upper  Crag  of  Norfolk  and  Suftblk. 

2.   Yellow  Drift  C/^y.^The  next  accunrulation  which,  in  parts  of 
the  coast-sectioui  overhes  the  marine  deposits  with  Lutraria  rugoMa, 
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consists  of  an  exceedingly  tough  calcAreous,  anci  at  times  Mnctyt  rltjr 
(fig.  4,  d).  Chalk  in  emaU  fragments  i^  abuticUnt  in  it  thronghoiiit 
it  contains  al^o  el)alk-flint9»  some  of  grrat  size^  not  much  ffacmrfd, 
though  water-worn.  The  tenacity  of  thi$»  bed  enables  it  tu  rraiat  the 
wash  of  the  sea  along  tlie  conat-iiiie  long  atler  the  uvertyiiig  beck  hate 
been  removed.  As  to  its  mode  of  accumulation,  it  may  be  obtrrted, 
that  it  nowhere  presents  any  indications  whaterer  of  hortiODtal  ar- 
rangement or  beading ;  but  that  it  is  of  marine  origin  ia  c4e^y 
indicated  by  the  shells  it  contains,  such  ns  Ltttarintt  and 
fragments  of  Mytili :  these  marginal  forms  are  dis«einiiuit<d 
gularly  throughout  the  mass. 

This  accumulation  is  well  seen  between  Aldwick  and  the  rutmm 
to  Pagham  Harbour ;  it  occurs  over  the  whole  of  the  Sdifft 
suln,  and  extends  inland  beneath  the  8u8se\-lctels  for  a 
distance  -.  its  upper  surface  is  much  erodeii,  and  it  has  upparmtly 
been  thinned  olf  much  in  the  same  way  as  has  been  nocicta  with  rr- 
Hf»et"t  to  the  **  mud-deposit  **  on  which  it  rests. 

Independently  of  material  from  the  chalk-formation^  thert  irv 
also  occasionally  fragments  from  oolitic  »tmta,  and  of  foMJItfrrom 
chert-saiuUtone  from  the  upper  greensand  ;  but  the  gresl  peciilumCf 
of  this  part  of  the  series  consists  in  the  pretence  of  rocks,  which* 
from  their  ai/ra,  compomtion,  poiniM  of  origin,  nie*  and  eomditump 
render  its  mode  of  accumulation  a  problem  of  no  slight  geologkil  i»» 
terest*  The  rocks  in  (|uesiion  consist  of  grey  porphy  ritic  gnmiti^  (thmt 
trc  the  most  abundant),  compact  red  granites,  syenite,  liornbletHib 
greenstone,  mica  schist,  green  fissile  slater,  and  ftlmma  chloritic  seni^ 
crystalline  roeks,  n>a.ises  of  c|uarti  from  veins,  fiihceous  saudatocieiiip 
such  as  those  which  occur  in  the  palteozoic  strata  (Lower  Silmiiii) 
of  Nonuandy,  coarse  siliceous  cvuiglomeratic  masses  from  the 
wrtes,  BUCiceous  sandstapet  with  Orthiftn  (Devonian),  and 
micsMOQS  shaly  sands^ouM,  perhaps  from  some  coal-measure 
With  these  are  blocks  of  compact  lii]ie9tOQe»  bot  whether  momnuni- 
ltm(^tone«  or  from  the  older  middle  pilwoioic  series  of  Dffoa  tpd 
the  Colentin,  is  as  yet  uncertain. 

Inasmuch  as  the  up|>er  surface  of  tlie  ycllow-clav  depodt  hm 
been  much  abrndetl,  ajid  must  hj  eocb  pfOCCtl  have  brrn  auuW  l9 
contnhutr  materiiiii^  to  the  In^ds  abore,  Mme  of  thr  srrira  of  loeke 
juft  enumeratr*)  are  to  be  met  with  ihrn'  al*o,  as  wdl  be  prr«rnt]j 
noticed:  their  accumuUtion,  however,  belongs  primanly,  and  prHupe 
exclusirely,  to  the  iH-rifKl  of  the  dqiosit  now  under  coniiideratioQ*. 
Mr  Di3ion  noticeii  them  in  Bracklexham  Bay  t.  8ir  B.  Mtuchisoo 
met  with  *'  a  few  nehbles  of  gnuute  **  iu  the  lower  matine  beds 
between  Ilove  and  Brighton  J, 

The  condiiiom  in  which  ihe  old  MfiBMItftrv  or  crystaUioe  racks 
occur  in  the  yellow -cUy  gravel-depodl  it  tilKer  that  of  perfectly 
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^  CrjstaUifit  loeki,  ia  tlie  Ibfm  of  **  ronaiied  thln^e."  wert  in( 
Dr.  Maal«:i  hcnotb  Ibc  **  Combs  fodi"  or  **  eiephAathef]  **  scar 
C,mA<itr  ^  tti«  8o«tli.cail  ol  Bi^Md,  p.  32. 

T    ti  Aiin.  Pom.  Sutt.  Ac  p.  14. 
(^u«ri.  Jottm.  (ifol.  Soc.  vol.  vii,  p.  9M. 


AUSTEN^TERTIARY  DETOSITS  OF  THE  SUSSEX  COAST. 


57 


[      ^the 


raed  ellipttcnl  shingle,  or  that  of  large  siibaiigiilar  blocka  ;  the 
rocks  of  the  granitic  series  are  much  Ihe  most  rounded,  some  pre- 
senting beautifully  smooth  and  polished  surfarod  ;  the  greenstones, 
though  their  angles  are  worn,  retain  ranch  of  the  forma  resulting 
from  the  jointed  strueture  of  those  masses.  On  the  other  hand, 
many  of  the  blocks  are  sharp  and  angular,  as  is  particularly  the  case 
with  respect  to  the  quartz  and  slate  rocks. 

In  sue  these  older  materials  range  from  coarse  shingle  up  to  masses 
of  '20  tons  weight ;  the  granitic  blocks^  which  are  by  far  the  most 
numerous,  are  abo  of  larger  dimensions  than  the  others.  Fragments 
of  greenstone  are  to  he  met  with  from  3  to  4  feet  in  length.  A 
rounded  block  of  porphyritic  granite  has  recently  been  exposed  near 
Psgham,  by  coast-line  denudation»  at  a  spot  which  only  a  very  short 
time  since  formed  part  of  a  cultivated  field ;  this  block  me  azures 
27  feet  5  inches  in  circitmference. 

It  is  difficvdt  to  define  the  precise  area  over  which  such  materials 
as  these,  so  foreign  to  the  rock-format  ions  of  the  district,  have  been 
distributed,  hut  they  will  be  found  wherever  the  yellow-clay-gravel 
occurs  :  they  have  a  wide  range  beneath  the  whole  of  the  level  ex- 
tending towards  Selsea,  locally  known  as  the  Man-wood,  being  met  with 
in  the  formation  of  water-courses,  and  other  works.  Guided  by  the 
coast-section,  these  materials,  either  taken  numerically  or  according  to 
their  hulk,  seem  to  be  most  abundant  and  charactemtic  in  that  por- 
tion of  the  accnmidation  between  Bracklesham  Bay  and  Worthing : 
their  apparent  increase  about  the  Selsea  peninsula  may  perhaps,  how- 

r,  be  owing  to  the  advance  which  the  coast'tine  there  makes. 

Hoanded  blocks  of  large  size  also  occur  as  far  inland  as  north  of  the 
South  Coast  Railway,  and  certainly  beyond  the  hmits  of  the  yellow- 
clay  gravel-deposit ;  they  are  there  covered  over  by  beds  of  a  series 
which  will  be  presently  described.  At  one  time  I  imagined  that  the 
presence  of  tht^e  granitic  boulders  indicated  that  the  beds  in  which 
they  occurred  belonged  to  one  and  the  same  period,  and  that  the 
altered  character  of  the  beds  which  contained  them  was  the  result  of 
ftccumulatiou  under  shallower  water  conditions  than  the  yellow-clay 
gravel-beds :  such,  however,  I  have  since  ascertained  is  not  the  case. 
In  many  instances  where  large  blocks  occur  amidf^t  beds  which  in  the 
coast-sections  overlie  the  yellow-clay-graveLs,  they  have  served  to 
protect  from  denudation  small  patches,  subjacent  to  them,  of  the 
characteristic  accumulation  in  which  they  were  originally  deposited : 
in  these  positions  the  larger  blocks  are  outliers,  showing  the  former 
ejrtent  of  the  yeUow^-clay  gravel-beds  ;  and  tliev  may  also  serve  as 
a  measure  of  the  moving  power  of  the  w  ater,  which  when  it  denuded 
that  area  was  insufficient  to  displace  the  larger  masses.  The  great 
rounded  boulder  at  Pagham  is  a  good  illustration  of  the  relative  force 
of  this  denudation,  which  will  be  further  alluded  to. 

Tlie  smaller  water-wum  specimens  of  old  or  of  crystalline  rocks 
are  of  various  sizesj  such  as  may  be  met  with  on  the  beaches  of  the 
French  or  Kngli-^h  coast  of  the  western  extremity  of  the  Channel; 
and  coast-line  materials  may*  we  know,  be  conveyed  to  great 
diitaDceg.     The  formation  of  perieetly  rounded  shingle,  however, 
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aa  compared  with  masses  of  subaiigular  gravel,  implies  lenglhfwi 
atiritioti  iii  places,  such  as  bays,  where  the  matenala 
impounded .     It'  we  assume  that  the  rounded  granitic  and 
Bhingle,  now  found  in  the  beds  of  the  Su:ssex-IeTeb,  maj  ' 
lowed  the  coa.Ht-liiie  from  Cornwall  and  Devon  eastwarda,  it 
happen,  that  afi  thette  materials  should  be  water wora,  tiiat 
pebbles  should  occur  along  the  intermediate  spare,  and  that  tlMf 
tthoitld  iiicrea^  iti  btdk  and  in  nunilxr  westward :  but  such  is  wil 
found  to  be  the  case. 

Again,  under  the  supposition  that  these  materials  may  hmtr  btn 
derived  from  our  own  wettern  districts,  it  is  necessary  that  all  tbt 
different  rocks  above  enumerated  should  occur  in  that  quarter*  Id* 
stead  of  tliis,  some  only  of  the  graiittc%  greemtoMi.  MWOtti 
and  liniestoDes  are  referable  to  rock^tnasMa  occurring  bctwwnTc 
and  the  L&nd*s-end.  On  the  other  hand,  if  the  fra^i^mts 
in  the  yellow  dntl-clays  of  Susjiex  be  compared  with  a  m'Ttt9 
from  the  rocks  compoaiug  the  Cotentin  and  the  Channel  Ulattdst  tht 
af^reeineut  will  be  found  very  close  and  striking,  so  murh  so,  that  1 
was  at  one  time  disposed  to  think  that  they  must  have  been  derived 
directly  from  that  quarter ;  and  it  was  very  reluctantly,  and  (ram 
the  iusuperable  difficulties  which  such  a  supposution  involved,  tittt 
I  abandoned  it  in  favour  of  the  view  which  is  here  taken* 

With  respect  to  the  perfectly  rounded  materiaLi,  or  tMoffi^  nt 
know  that,  previous  to  its  removal  to  where  it  now  oecttrt.  It  OMil 
have  been  formed  and  accumulated  ou  some  coast  between  tide»liBa|!| 
ou  one  aide  of  the  Channel  such  spot  could  not  be  leas  than 
miles  distant  ;  and  although,  as  has  been  stated,  the  materiak 
aelvea  lead  us  to  look  to  the  French  coaata  of  the  Channel,  h 
means  happens  that  the  whole  of  the  senes  (Vom  which  thtf 
have  been  derived  is  to  be  met  with  at  (he  rofut-intr  there. 
Tiew  involves  the  supposition  of  a  condition  of  the  Chaunel-artea 
as  it  presents  now, — under  such  conditions  no  one  part  of  ila 
nor  even  the  whole  of  the  present  coast-line  taken  together  o 
have  furuished  all  the  foreign  matenals  now  bufiad  Kneatli  Uir 
Sussex'levels. 

Even  were  this  otherwise,  the  law  regtilatinc  tilt  diatfibwiioa  rf 
eoast-shiucle  renders  the  supponition  of  derivatioo  from  tha  PnMi 
eoajit  wholly  inailmissiblr.  Shingle  can  only  travel  to  any  ffiiliMi 
in  the  (iireciion  of  ihe  coast-line  on  which  it  has  been  fomiacl.  h 
Kcction  across  the  Chaimel  from  the  Cotentin  to  Srlaea 
undulating  surface  of  scabbed,  and  deep  troughs  of  300  ttH^ 
which  such  materiab  ootdd  not  haTe  been  to  moted. 

But,  admitting  that  the  smaller  abii^e  from  touH 
might  have  found  its  way  to  our  SuMex-Wrelav  bj 
application  o(  the  drifting'powerB  of  the  sea  along  tia  msrgiaal 
inch  powers  becooia  wholly  inanfficient  with  ivftmee  to  the 
bulkv  maiMea  irhidi  baiva  m 

The  dimmioiiaor  the  boulder 
many  othen  of  fcarceW  inferior  site  which  muai  hate 
iem  to  admit  htit  of  one  inpposition  with  rdemwa  to 
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by  which  they  were  conveyed, — floating  ice  is  imt  only  a  fully  ade- 
((iiat£,  but  15  perhaps  the  sole  known  agent  which  could  have  trans- 
ported these  masses ;  and  such  I  shall  now  assume  it  to  have  beeti 
ID  this  case. 

Thus  much,  then,  has  been  established,  that  at  a  period  indicated 
the  clay-gravel- beds  of  the  Snssex-levels,  marginal  f>hinf:le  and 
t  blocks  were  drilled  away  from  some  eoaat-iine  composed  of 
stalline  and  old  palfeozoic  strata,  and  which  was  neither  that  of 
c  West  of  England,  nor  yet  of  France  (Cotentin). 
It  may,  {>erhaps,  be  objected  to  this  latter  excc|)fion,  that,  if  we 
mit  of  the  supposition  of  climatal  conditions  favoitrable  to  the  for- 
tion  of  coast-io;,  materials  might  have  been  tloated  away,  not 
Jy  from  the  Cotentin  and  the  Channel  Islands,  hut  fll?^o  from  much 
'-ater  distances  along  the  French  coasts,  as  from  Brittany  ;  by  in- 
ding  which  locality,  the  difficulty  as  to  the  points  of  origin  of  the 
"oils  materials  at  the  present  sea-level  would  be  jiarlly  got  rid  of. 
The  seemingly  limited  area  over  which  the  drifted  matcriala  are 
tributed  has  an  immediate  bearing  ou  the  question  as  to  what 
th«  distance  and  posilioiT  of  the  place  whence  they  were  derived. 
we  suppose  that  the  Channel-area  then  stood  in  its  present  rela- 
tions to  the  Atlantic,  the  nearest  points  from  the  Sussex-levels  at 
which  coast-ice  could  pick  up  the  varions  materials  which  hare  to  he 
accounted  for,  would  he  from  70  to  150  miles  distant :  once  detached 
from  the  coa>5t,  the  tloating  masses  would  become  obedient  for  many 
days,  at  the  very  least,  to  the  combined  influence  of  the  wind  and 
tide,  before  they  were  stranded,  and  would  hence  he  distribiited  in- 
differently over  a  very  wide  area.  The  jitsta-posltion  of  the  larger 
ifted  blocks  seera&,  therefore,  to  exclude  this  supposition,  to  point 
the  same  time  to  some  nearer  source,  and  to  a  somewhat  different 
a|jency  of  coast-ice. 

I  have  shown  elsewhere  that  the  western  portion  of  the  English 
Cfaaimel  area  was  occupied  during  several  distinct  geological  periods 
by  a  mass  of  crystalline  and  old  palieozoic  rc^cks  (Journ,  Geoi,  Soc« 
vol.  Kii.  p.  45)  ;  that  this  mass  gave  way  and  subsided  from  time  to 
time,  in  a  direction  from  west  to  east,  by  which  process  the  present 
area  of  depression  was  gradually  formed.  It  will  also  be  seen  that 
the  eastern  extension  of  this  mass  can  be  defined  tor  several  definite 
geological  periods. 

Apart  from  the  older  physical  arrangements  which  form  the  sub- 
ject of  investigation  in  the  memoir  here  referred  to,  it  must  have 
oeen  felt  by  most  geologists  that  nn  eastern  extension  of  the  old  axis 
of  the  Channel-area  is  necessary  to  enable  ns  to  acconnt  for  many 
of  the  differences  which  present  themselves  tn  connexion  with  the 
lecondary  and  tertiary  formations  of  France  and  England,  so  that 
the  Bupposiliou  of  a  submerged  mass  of  old  rocks  is  by  no  means  a 
violent  hypothesis,  contrived  to  meet  a  special  difficulty. 

This  IB  not  the  place  where  such  views  as  these  can  he  enlarged 
upon  and  illustrated.  I  may,  however,  be  permitted  to  state,  that 
we  have  abundant  proof  that  this  old  Channel-ndge  existed  and  served 
to  define  the  form  of  the  area  in  which  the  upper  fiuvio-marine  por- 
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lion  of  the  numniuUtic  series  of  the  Isle  of  Wight  wta  drprnitfid.  fhtf 
it  extended  to  the  west  and  south  of  it, — and  that  tttiuuDi 
down  pebbles  of  its  eoiii{}oricnt  strata,  and  deposited  thnn  to 
basin  * .  I  belicre  that  the  older  materials  found  in  the  nppcr  U^rtkry 
deposits  of  the  Sussex-levels  were  derived  from  rocks  now  lyitm 
within  the  limits  of  the  present  Channel-area,  and  that  phjfiiflU 
arrangements  of  old  date  were  continued  down,  with  modified  pfO» 
minency,  even  to  the  period  of  the  lai^  pachyderm  mammals. 

To  such  geologists  as  may  have  bad  opportimitics  of  examining 
the  relations  of  tlie  oolitic  strata  to  the  subjacent  palasototc  rodks 
along  the  valley  of  the  Dives  (Calvados),  and  have  »ei?i%  thr  di§M 
distance  from  the  present  coast-line  at  which  these  old  rocks  eont 
to  the  surface^  the  view  here  tAken  may  have  already  suggested  itarlf ;. 
but  even  to  such  as  may  not  have  visited  this  part  of  NminADdy«  Um 
study  of  a  good  geological  map  will  he  quite  sufficient  to  satisfy  tlm 
of  the  very  ereat  probability  that  this  relation  of  the  two  srrtcs  ma^ 
be  continuea  beneath  the  adjacent  s^ea. 

With  the  waters  of  the  Channel  at  their  present  level,  the 
ootit-Uiie  waste  will  some  day  reach  great  masses  of  old 
iktes  and  sandstones,  and  project  them  on  the  cUif-acctioni 
French  coaat.  These  masses  will  supply  shingle  and  detritus 
sea-bed  then  forming,  and  these  will  be  in  part  identical  with 
that  is  now  found  in  the  Sussex  deposits :  this  will  happen  on  a  pftrt 
of  the  French  coast  opposite  tOj  or  on  the  meridian  of  Brighton.  Op 
if  «t  some  past  time,  not  remote,  a  tract  contiguous  to  a  seft-brd 
■o  composed  has  been  placed  at  the  sea^level,  it  must  in  like 
nuumer  have  caused  a  similar  association  of  materials  in  its  maq^iual 
detritus. 

The  case  here  taken,  and  which  thus  far  is  pttrtly  hypotbefktL 
becomes   extremely  probable,   if  we   can  show  that   a   poitioik  of 
the  east  end  of  the  English  Channel  area  has  experienced 
since  the  period  of  the  larse  pachyderm  fauna. 

Starting  from  the  coast4ine  of  Franct%  and  applying  the 
as  in  the  case  of  the  Dorset  coast  (p.  -11),  namely,  that 
surfaces  hetwetm  tide-leveU  du  nut  /»rerre  change  of  level,  bitt  thM^ 
when  they  paas  down  beneath  low-water,  they  neceasarilY  do^  mm 
have  evidences  of  deureasion  extending  along  a  line  50  miles  m  vxttBt. 
The  most  striking  or  these  are  from  Beuerville  to  Villers,  between  tbf 
Touet(ues  and  tlie  Dives,  and  again,  on  a  grand  scale,  east  of  Vkr* 
Tille,  where  a  wood  of  trees  of  tirgt  nst  is  seen  lo  jiass  down 
the  lowest  tidal  level.  In  these  case«,  as  in  tboae  an  otir  own 
the  line  of  depression  seems  to  incline  towards  Ike  oeotnd  aren  of  iba 
Whether  this  depression  was  local,  sticb  as  merely  prm 
depth  and  width  to  the  valley  of  the  Cbannet,  or  wbetber,  tba 
wbiolt  remaining  relatively  unchat^grd»  aome  nocb  lamr  «f?m  waa  so 
mo^ed  that  the  Chaunrl-valley  was  at  one  tone  in  toe  wiwlitinn  tif 
dnr  land,  ami  at  oiiather  occupied  by  water,  is  noC  ft 
ftSecting   tlie   preiieut  question   in    the   least,   which 

•  aecae  beds  la  the  i«vi».«ailBe  lehe*  of  Uie  lals  of  Wight  an  wboHj  «■»> 
IKMcd  of  iaiaU  4|Qaria-pcfaUca» 
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ply  into  this — what  was  the  condition  of  the  English  Channel  as 
its  coast'liiie  when  certaiu  marginal  accnniulatious  were  being 
formed  ? 

If  next  we  examine  the  be<l  of  the  English  Channel  midway  be- 
twixt Calvados  and  Sussex,  we  meet  with  tVatures  of  outliiie^such 
as  lines  of  troughs  and  an  advancing  platform,  indicative  of  an  old 
coB^t'Une*:  from  out  of  the  moat  northern  of  these  depressions  an 
isolated  mass  rises  nearly  to  the  surfaee.  The  bed  of  the  sea  in  this 
part  of  the  Channel  is  remarkably  eleaii»  being  compoi^ed  exclusively 
of  suhangulnr  shingle,  I  had  opportunities  of  examining  this  in 
1854,  during  a  calm  day,  and  found  the  detritus  in  this  portion  of 
the  Channel  to  have  been  derived  partly  from  old  rocks  (Silurian  of 
Normandy),  and  to  be  mixed  with  granitic  pebbles,  and  some  pebbles 
of  hard  apparently  oolitic  sandstone,  together  with  chalk-flints. 

Such  a  condition  of  sea  bed  at  such  a  depth  {4ri-50  fathoms)  in- 
dicates subsidence  ;  and  if  we  restore  it  to  such  a  position  relatively 
with  the  present  water-level  as  is  alone  compatible  with  the  accumu- 
lation of  subangular  shingle,  ibe  whole  of  the  area  to  the  east,  which 
ha^  an  average  depth  of  from  25  to  30  fathoms,  would  be  raised  into 
the  condition  of  dry  land.  It  is  on  such  consideratioua  that  I  am  satis- 
fied that  an  old  coast-line  may  be  drawn  across  the  area  of  the  English 
Channel  which  defined  its  limits  in  an  eastern  direction  until  some 
time  after  the  accumulation  of  the  yellow  boulder-clay  of  the  Sussex 

If  this  supposition  be  hfdU  founded, — and  it  has  the  support  of 
several  distinct,  but  concurrent,  sets  of  conFiderntions,^ — the  next  infer- 
ence to  be  drawn  is  this,  that^  inasmuch  as  no  possible  points  of 
origin  for  all  the  varied  materials  to  be  met  with  in  the  Sussex 
accumulatiou  are  to  be  found  around  the  present  coast-line  of  the 
Channel,  their  source  must  have  been  along  some  part  of  tbat  coast- 
line which  is  now  submerged  :  the  course  of  that  coast  will  be  in  con- 
formity with  lines  laid  down  long  since,  and  without  reference  to  the 
present  argument. 

Lastly,  shouhi  a  group  of  old  sedimentary  and  crystalline  rocks 
occur  in  this  interval,  it  could  be  easily  proved,  by  reference  to  their 
arrangement  in  the  Department  of  Calvados,  or  it  will  be  readily 
by  reference  to  a  map,  that  they  would  agree  with,  because 

y  would  be  simply  an  extension  of,  the  Normanuic  group. 

3.  Marine  Gravel  afmre  the  Drift-duy\ — From  Aldwick  to  the 
entrance  to  the  Pagbam  Creek  may  be  taken  as  the  portion  of  the 
Sussex  coast  along  which  the  above-described  boulder-formation,  as 
also  that  which  overlies  it,  may  be  best  seen.  Very  much,  however, 
depends  on  the  t|uautity  of  shingle  which  may  have  collected  along 
the  upper  tide-line. 

Wherever  the  yellow  drift  clay  (fig.  4,<f,  p.  -19)  is  well  exhibited,  its 
surface  is  invariably  furrowed  ajid  uneven ;  on  this  rests  an  accu* 
mulation  of  coarse  flint-gravel  (fig.  -1,  e).  At  some  places  this  mass 
has  no  definite  arrangement,  but  at  others  it  passes  into  horizontal 

*  See  Map  of  tbe  Englisli  Channel,  PI.  XL  Quart.  Joam.  GeoL  Soc.  vol.  vL 
t  See  tbe.Map  aba? e  referred  to ;  and  especially  the  Map,^  i^.  PI.  I .  vol  liL 
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hands  of  sand  and  shingle,  with  sea-shells*  One  of  ibeac^  wul  tk* 
prindpal  one,  having  a  contiiniou:}  range  over  a  very  wide  area  of  tilt 
Sussex  leveU,  occurs  towards  the  upper  part  of  this  accinnulataott ; 
hut  there  are  other  seams  which  are  fairly  included  in  tt.  Id  tliHr 
Wt  shells  are  scarce,  and  usually  much  broken ;  being  mticll  m  llwi 
comlttioii  of  those  to  be  met  with  in  the  upper  poftiont  of 
beaches ;  but  their  variety  is  by  no  means  so  gn^  «i  tlw 
beach  affords. 

The  upper  shelt-zone  contains  abundantly  a  large  form  of  Car 
§dule :  at  one  p!ace  there  was  a  most  wonderful  collection  in  a 
of  fine  sand,  but  owing  to  their  matrix  the  shells  were  in  a  t^rry  ffiaUe 
condition.     It  could  be  seen  that  ver>'  many  had  the  %'aj%ct 
some  few  were  closed,  hut  mostly  gApmg ;  with  these  was 
ierebra^     Tliis  ci>uditiun  iif  the  bivalve  shells  indicates  a  dti 
of  the  sea-bed  where  these  animals  had  lived,  and  which  had 
ferred  them  to  the  higher  marginal  xoue. 

The  materials  of  this  bed  are  much  water-wont,  and  ccmaiat  vmhIW 
of  clmlk-dints.  There  are  also  pebbles  of  gnuiite,  porphyrjr*  mo 
other  old  and  crystalline  rocks*  but  which  also  are  lauch  waier<^i 
and  never  of  large  site.  It  is  for  this  reasou,  and  frum  the 
stance  that  the  buger  blocks  of  the  iubjseeut  drif^-formalioo 
iierer  been  disturbed  by  the  process  of  denudation  wliich  the 
experienced*  ttiat  1  am  disposed  to  conmder  that  the  foreia|fi 
of  this  stsce  have  been  derived  from  the  waste  of  the  suhjaceiil 
and  that  tne  conditions  under  which  the  krger  blocks  have 
coQTeved  to  the  places  where  we  now  find  iheun  had  alto^ftber 
ceased.     (See  p.  57.) 

I  behere  it  to  be  this  stratum  which,  appearing  in  many  |ilaoei 
over  the  Sussex-levels^  and  along  the  caurses  of  sooae  of  the  mm 
(as  the  Arun),  with  iu  characteristic  sea-abells,  has  been  fakcn  aa  wm 
indication  of  a  recent  change  of  level,  whereas  it  is  trulf  anifflnr 
to  the  spread  of  the  brickearth- formation.  It  is  to  this  lettf.  toi^ 
that  I  think  mu!>t  be  referred  the  old  sea-beach  from  Brighlon  IS 
Rottiagdean.  Of  this  age  also  are  the  beds  of  sand,  ahtiirlt»  Mi 
clav  described  by  Sir  Roderick  Murchison  as  seen  between  Brig 
and  Hove,  and  of  the  identity  of  which  with  the  old  beach  at 
Ttiwn  he  considers  there  is  the  clearest  proof. 

4.   The  Briek-tarih. — The  npfiermtjst  deposit  on  tlic 
consists  of  a  uniform  layer  of  unstratitied  clav,  with  an  averagt  tbacl* 
ness  of  from  2  to  3  feet.  (Fig.  4.6.)     It  is  of  a  dark*chocoUl«  • 
contains  smalt  shaqi  splinters  of  ftint,  and  c»ccasionally  a  fim 
pebbles,  which  have  Rppnn'uily  been  dehvinl  from  soms  Imper 
beds.  These  materials  are  dispersed  irregularly  throughttut  ilw  wmiL 

In  following  this  bed  from  the  eoast-section  inward*,  it  aa  9tm 
to  form  part  of  that  great  layer  of  earthy  matter  which  ovtifin  dl 
tba  gravel  and  other  beds  of  the  Sussex- levels,  and  b  dtaiiifi^ 
used  for  brick-making.  The  beds  fittest  lor  this  purpose  art*  those 
naarat  the  hills,  and  iHiere  tertiary  day -strata  oome  to  tlir  surface ; 
but  throuehout  it  is  chifartariasd  07  the  small  angular  fin^picnts  ol 
flint,  which,  when  nctr  Kigb  gfonnd.  art  often  amnged 
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lines.  The  differences  to  be  observed  in  the  brick-earth  of  the 
sections,  as  compared  with  that  in  the  pita  ahont  West  Il^mpnet 
ind  inland,  are  such  as  result  from  the  nature  of  the  de[)osit. 

Along  the  present  coast-line  the  brick-earth  contains  abundantly 
and  throughout  small  concretions  of  iron-ore.  There  are  occasion- 
ally also  intervals  of  nuid  or  silt,  with  a  breadth  of  from  40  to  50 
feet,  which  look  much  like  the  old  conrses  of  very  sluggish  waters  ; 
but,  after  very  diligent  search,  I  was  nnable  to  find  any  shells,  either 
in  the  brick-earth  or  in  the  silt.  The  small  seeds  of  some  plant  are 
ot  tincomnion. 

The  brick-earth  nearer  the  hills  contains  Ileliefs  and  Succhiets,  as 

ual.     The  beds  are  much  thicker^  and  seams  of  sand  also  occur. 

It  may  perhaps  appear  to  some  persons  in  examtniug  the  sectious 
on  the  Sussex  coast,  that  at  certain  spots  the  brick-eartli  passes 
down  into  the  detrital  accumnlation  next  beneath  it.  Such  appear- 
ances are  very  common  in  beds  of  all  ages.  In  this  case,  the  two 
sets  of  conditions  under  which  the  deposits  were  formed  render  any 
such  supposition  wholly  out  of  the  question  ;  and  the  apparent 
passage  is  owing  to  the  circumstance,  that  the  fine  sediment  of  the 
brick-earth  deposit  found  its  way  dowa  amongst  the  coarser  gravel  as 
it  began  to  collect  over  it.  In  places  where  the  uppermost  of  the 
underlying  beds  consists  of  fine  sea-sand  with  shells^  and  only  a  few 
pebbles,  the  line  which  separates  the  two  accumulations  is  clearly 

rked. 

With  reference  to  the  eooditiona  under  which  the  brick-earth  has 
been  formed,  it  may  be  stated  generally,  that  it  is  a  subnerial  de- 
posit. In  every  instance,  in  every  country,  it  partakes  of  the  nature 
of  strata  immediately  contiguous.  Its  great  thickness  in  places,  as 
well  as  the  abundance  of  the  remains  of  certain  land-shells  now 
scarce,  indicate  conditions  Bomewhat  different  to  such  as  obtain  here 
now.  Its  most  usual  character  is  that  of  the  wash  of  a  terrestrial 
surface,  under  a  far  greater  amount  of  annual  rain-fall  than  we  have 
at  present. 

5.  Equivalents  of  the  Brick-^arth* — From  the  sobaerial  conditions 
under  which  the  brick-earth  was  formed,  here,  as  elsewhere,  its  et[ui- 
valents  will  assume  every  fomT  which  materials  acted  on  !»y  meteoric 
or  alluvial  action  can  possibly  take  \  the  only  characteristic  of  those 
accumulations  consisting  in  their  larger  scale,  as  compared  with 
similar  ones  in  the  present  time. 

On  approaching  the  chalk-range,  the  brick*earth  passes  into  a 
calcareous  marl,  next  into  an  accumulation  of  small  rounded  particles 
of  chalk,  and  so  finally  passes  into  the  mass  of  rubble  or  talus  which 
is  found  at  the  base  of  the  chalk -slopes. 

The  alluvia  of  the  large  rivers,  with  their  more  torrential  character, 
which  are  to  be  seen  in  all  the  valleys  which  open  out  from  the 
Weidden  area,  are  also  partly  referable  to  the  same  conditions ;  for 
the  Wealden  district  being  physically  the  same  then  that  it  is  at 
present,  both  for  extent  and  elevation,  could  only  have  supplied 
more  copious  streams  ujider  the  supposition  of  a  much  more  abun- 
dant ram-fall.     Some  of  these  phaenomena,  however,  aa  regards  the 
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WeiildtMi  dLstrict,  will  date  biick  to  the  tiroe  of  the  large  nutn 
as  it  is  beneath  the  mass  of  iubacrial  t4ihis  that  their  rcmninup 
entire  skeletons,  have  been  found  (scH^  nbove^  p.  56),  either 
the  chalk-downs  or  the  samKhtU  ej^carpmenta. 

To  this  period  also  must  he  referrctl  the  "  comhe-rock "  of 
and  the  mass  of  iletritutt  which  at  Brighton  overhes  the  raised 
beds  to  be  seen  in  the  cUff-aectioas  * ,  and  to  which  Or.  Manl 
his  excellent  descrijttion,  h«a  given  the  name  of  the  Elephant*! 
I  wouhlf  however,  remark,  that  the  remains  of  the  animal  in  i^tj 
have  hi^u  found  niidorneatli  (he  lulu^,  as  in  the  deep  i«elLi  in 
town  of  Brighton,  in  I  he  foundation;!  for  the  wall  of  the  Chain  Her 
Esplanade,  and  elsewhere  in  the  co&5t-sections.  The  remains  tlwoK 
selves  are  mostly  more  or  le&s  water-worn*  as  if  they  liad  been  raM 
about  on  the  beach  on  which  the  tulus  had  falteu. 

In  any  speculations  respecting  the  ori^n  and  circumstaDew  of  tbf 
hrickearth-deposit,  it  njust  be  constantly  kept  in  mind  that  the  pf»- 
aent  physical  features  arc  not  those  of  the  [>eriod  when  the  brick- 
earth  was  deposited. 

It  is  further  probable  that  over  the  ridges  of  rocks  lying  in  ad 
of  the  Sussex  Coast,  such  as  the  Bams  and  Owers,  the  original 
may  have  been  somewhat  higher  than  the  level  of  the  plain 
now  intervenes  between  the  sea  and  the  chalk- range. 

The  Sangatte  beds  described  by  Mr.  Prestwichfi  and  with 
I  saw  them  in  1 852,  are  of  the  same  age  with  the  conibe-rock  of  S 

and  arc  accumulated  against  an  old  sea-cliflF  and  oveririiw 

about  10  feet  above  the  present  sea-leveh     The  ranj^e  of  thb  dUlil 
inland.     The  marine  shingle,  which  extends  so  far  inland  eaal 
Calais,  is  an  indication  of  a  slight  rise  of  recent  date.     Tbt 
l)cneath  the  peat  in  the  direction  of  St.  Omer  arc  the  cquivalanli  of 
the  brick-earth. 

4  IV.  IndicatwnM  of  recent  change*  of  relatiee  /eivl. 


1,  Sotent, — From  Hunt  etatwards,  as  far  aa  the  entmiee  id  th^ 
Beaulieu  rifer,  niud-banka  a  mile  or  more  in  breadth  eslend  alooK 
the  coast-line.  Their  upper  surfaces  are  remarkably  tabular*  and 
they  are  only  covered  at  high  water.  Their  mud-banks  muat  have 
originated  under  a  very  different  condition  of  the  Holeol  tm  to 
thai  of  the  pn^sent  time.  They  have  now  a  steep  front  along  ibck 
OOltr  edge  seen  at  low  water ;  it  is  entirety  free  from  wced»  whieh 
coveri  the  upper  surface ;  and  this  is  owing  to  the  wasting  actioB 
of  the  sea,  by  which  these  mucl-hanks  are  U'ing  cut  luick  aions  the 
outer  etige  ;  they  receive  no  additions  to  the  xurfact*«  and  are  UMfi^ 
Ibre  on  the  decreajie.  In  this  we  have  an  indication  of  a  rise  of  aoMB 
■mount,  l^t  of  the  mouth  of  the  Ik^aulieu  river  there  i«  a  broad 
tXJpttiae  of  shingle,  which,  near  Stone  Point,  is  nearly  a  fourth  nf  a 
mue  tn  breadth.  The  upper  surface  of  this  tract  is  now  laiaed  aboft 
the  h^heat  reach  of  the  Soleut  sea,  as  may  be  aeen  by  fbllowtng  ilf 

•  (:e<»t.  Soam,  hj  th,  Maat«U,  1822. 
t  quart.  iMtra.  (2aol.  Sot.  ««iL  vit  fk  i74. 
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outer  edge.  This  state  has  been  a  permanent  one,  as  part  of  this 
ahingle  has  become  overgrown  by  trees  and  bushes.  On  the  laiitl- 
side  is  a  liue  of  vertical  cliffs  which  the  sea  never  now  reaches,  bat 
which  belonged  to  the  period  of  the  accumulutiou  of  the  shingle  at 
ltd  base,  and  when  the  whole  was  placed  at  a  lower  level ;  so  that 
here  again  is  an  indication  of  a  rise. 

Like  proofs  of  the  elevation  of  a  former  line  of  coast -shmgle  may 
be  seen  on  the  opposite  side  of  the  entrapcp  intu  the  Southampton 
Water,  as  in  the  parish  of  Alverston  round  from  Gomer  to  Au^^lesey. 

2.  Portsmmtth  Harbour,— In  1847,  Capt.  (now  Col.)  H.  James, 
R.E.,  described  a  section  which  was  exposed  in  excavating  the  new 
steam^dock  in  Portsmouth  Harbour*.     Beneath  an  upper  bed  of 

Fig,  5, — Section  at  Portsmouth  Harbour, 


Low'water- 


I.  Mad  of  Hie  pfftteat  EitnAiy  ! 

S.  Sand  ftnd  thuigle S 

3.  g«tiiV7  ttmd  with  tlielU:  4t   ....3 

4.  Ituduid  vegrtable  matter:  Sft  *.4 

A.  ^iwnp*  of  crM« ,,...«t 

0.  Loadua  Clay  ..^. ...6 


nad  (fig.  5,  i),  such  as  now  covers  the  whole  of  the  Portsmouth 
Harbour  area,  was  a  bed  of  fiint-shingle  j  the  level  of  this  was  about 
2  feet  under  the  lowest  ebbs :  beneath  this  was  a  deposit  of  b!ue 
Hind,  with  the  usual  estuary  sheila ;  ai^d  la«<tly,  a  band  containing 
tRuch  vegetable  matter.  In  this  last,  the  common  Grass-wrack 
{Zo9tera  marina)  was  recoojuized,  together  with  TnmeateUa  Mon- 
tagfuei.  There  were  also  the  prostrate  stems  of  trees,  and  stenia 
rooted  in  the  subjacent  London  clay.  The  inferences  to  be  drawn 
from  Capt.  James's  observations  are  as  follow  : — 

This  section  shows  a  former  terrestrial  surface  at  8  feet  and  more 
under  the  level  of  low-water  (from  it}^  to  29  feet  below  high- water), 
tnd  which  passes  with  a  slight  dip  to  a  greater  dejith  still  beneath 
the  adjacent  portion  of  the  harbour.  The  original  terrestrial  surface 
mtist  necessarily  have  been  above  the  high-water  level, — or  the  vertical 
depreision  here  indicated  must  be  estimated  at  from  40  to  50  feet  at 
the  very  least.  The  band  with  Zostera  and  Truncaieihe  shows 
that  the  depression  was  gradunl,  aiul  that  the  Portsmouth  Creek 
at  that  spot  was  then  more  brackbh  than  it  is  now. 
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An  old  terrestrial  surface  of  the  game  age  and  \tTt\ 
Portsmouth  Harbour  is  to  be  seen  at  extreme  low-water  to  the  east 
of  South^ca  Castle,  passing  beneath  the  sea.  On  the  Und-ftide  it  ia 
overlaid  by  a  thick  aocumulatton  of  mnd,  sand,  and  sbtn^e,  fMirt  of 
which  is  ijow  permanently  rabed  above  the  level  of  high-wmtert 
there  has  therefore  been  a  rise  at  this  place  subscqurnt  to  the 
onginal  deprLssioii :  the  lower  mud-deposit  of  the  harbour-sectioa 
represents  a  condition  of  the  estuary  such  as  exists  at  present ;  tod 
the  presence  of  the  intermediate  shingle- hnnd  is  an  indication  of  t 
greater  amount  of  depression^  just  as  a  slight  subsidence  now  would 
cause  the  shingle  of  Stokes  Bay  to  be  spread  out  oter  the  pretm 
mud-flats  of  the  harbour, 

3,  Istf  of  Hiffhi.—Xt  the  north-eastern  end  of  the  lale  of  W^|^ 
the  latest  movenient  also  ap^iears  to  liave  been  one  of  depraWNl* 
There  is  abundant  evidenee  that  rather  more  than  a  centntj  Mp 
there  existed  a  line  of  broad  mud -flats  in  advance  of  the  shore,  fOOl 
as  those  on  either  side  of  Lymiugtou  Creek,  above  dc«cribed :  thk 
fact  is  notice^l  by  Sir  II.  Eiiglefield. 

When  Fielding  was  at  liyd^^  on  his  voyage  to  Lisbon  tn  1 7S3,  he 
describes  il  as  totAlly  inaccessible  by  sea,  except  at  or  near  htth 
water,  as  the  tide  lefl  a  vast  extent  of  mud  too  boA  to  be«r  UM 
liehtcst  weight.  This  mud-bank  is  now  entirely  covered  by  a  wHxttmM 
of  fine  land,  smooth  and  Bnn  enough  to  bear  whecl-ouriag^. 
bed  of  sand  now  extends  from  Net  ties  tone  Point,  as  ^  li 
having  covered  two  miles  of  shore  iluring  the  last  half  centiuj ;  and 
the  iiSiabitants  say  that  it  is  still  extending  to  the  westward. 

lliese  sands  are  many  feet  in  thickness  on  the  east  of  Ryde,  and 
I  ascertained  that  they  everywhere  overlie  the  former 
The  Bands  are  bare  at  low  water,  but  not  to  a  greftter 

the  former  mud-banks :  there  must  therefore  have  been  t  m^- 
along  this  part  of  the  ooaat  of  very  receut  date ;  and,  if  vt 
may  judge  from  the  increasing  thicknesa  of  the  aanda  fima  WMl  li 
east,  the  depression  has  been  greatest  in  that  direetmi, 

An  attempt  was  made  some  time  since  to  reclaim  Bmdiii|E  Bv^ 
hour,  an  area  of  considerable  extent  at  the  eastern  end  of  the 
Wight,  and  much  of  which  i.^  left  dry  ai  low  water.  The  tea  waa 
shut  out,  and  in  the  course  of  the  work*  for  the  drainage  of  the  tract. 
there  was  discovered  an  old  well,  lined  with  stone  and  filled  with 
estuary 'mud,  at  a  siiot  which  previously  had  been,  and  now  m,  per- 
manently submerged.  In  this  case  a  movement  of  subaideooe  aeeina 
to  have  taken  place  within  a  very  recent  period. 

It  would  then  seem,  that,  takmg  the  central  line  of  the  nf^Sltf  aC 

r  side,  eail  tad 


I 
I 
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the  Medina,  there  have  been  depressions  on  either  side, 
west  (Newton  River  and  Ryde).  Beyond  the  Yarmouih  vmlky  llie 
late  Prof.  Edward  Forbes  noticed  some  evidences  of  reeeiit  elatiiliaa. 
On  the  extreme  south  of  the  Isle  of  Wight  there  la  endaacadf  tt» 
anooal  iDOfamanti^  wbkh  seems  unexeeptiaiiable.  There  are  tlu«e 
hiwthiidi  \mn  Ypo$  Mai  of  tine  another;  of  tJieae,  St,  Cailierinr*t 
Down,  850  feet,  u  m  tlia  mat.  distant  about  three  miles  from  Wcdt 
Down ;  and  at  abool  ooa  and  a  half  further  east.  Shaukliu  Dowm  if 
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Dannose,  792  feet.  ''Concerning  thi^ae  downs,  a  singiilar  circum- 
stance U  remarked  by  the  ijiliabitnnts  of  Cliale,  Duniiose  is  now 
about  100  feet  above  tbelineof  Week  Dtmii,  "yet  old  persons  affirm 
that  within  their  remembrance  Sbaiiklin  Down  was  barely  T-isible 
from  St.  Catherine's;"  and  that  •*old  men  have  told  them  tbey 
knew  the  lime  when  Shaukhn  Down  could  not  be  seen  from  Chaie 
Down,  but  only  from  the  top  of  the  beacon*.*' 

I  examined  carefidly  the  whole  of  the  low  tract  which  extends 
from  the  sluice  at  the  upper  end  of  Bradiug  Harbour,  in  order  to 
ascertain  whether  this  evidence  of  deprea^ion  was  confirmed.  Tliis 
tract  is  now  so  low  that  a  de])ressiou  of  a  few  feet  would  msulate  the 
whole  parish  of  Yaverland  i  as  it  is,  the  sea  is  excluded  on  the  side 
of  Sandowu  Bay  by  groins,  which  serve  to  collect  a  great  shingle- 
bank.  The  sluice  at  Brading,  hy  which  the  water  of  the  Yar  eacajies, 
ihows  a  fall  of  about  8  feet,  which  will  give  10  feet  at  most  for  the 
evation  of  Sandham  Levels  above  low-water.  Had  there  ever  been 
a  greater  amount  of  depression  at  thia  place,  deposits  like  those  of 
Brading  Harbour  woidd  be  foimd  over  it ;  that  such  do  not  occur  i» 
evident  frora  the  materials  thrown  out  in  formuig  the  deep  water- 
courses. On  the  other  hand,  the  roots  of  trees  are  not  uncommon, 
as  if  it  had  at  some  time  been  a  wooded  tract.  It  would  therefore 
seem  that  the  Sandham  Levels  now  occupy  a  lower  level,  with  refer- 
ence to  present  sea,  than  they  have  ever  done  before. 

4,  Pagham  Harbour  ami  its  neighhourhnofi.^-ln  Bracklcsham 
Bay,  and  off  the  entrance  into  Pagham  Harbour,  at  extreme  low- 
water,  estuarine  deposits,  w4th  shells  in  their  positions  of  life,  are 
to  be  seen.  Taken  by  themselves,  these  beds  would  not  indicate 
change,  inasmuch  as  they  might  possibly  be  the  remains  of  certain 
depressed  or  estuarine  areas  at  a  time  before  the  coast  had  been  cut 
back  to  its  present  outUne.  Within  the  area  of  Pagham  Harbour, 
however,  there  are  sections  which  show  a  change  like  that  to  be 
observed  at  Portsmouth  (p.  65).  A  silt-deposit,  with  bands  of 
Cardium  edufe,  Serahifmlaria  piper  at  a^  and  Mactra  ^ida^  overlies  an 
old  terrestrial  surface  with  trees,  which  are  rooted  in  the  uppermost 
of  a  series  of  betis  which  must  have  been  part  of  a  marginal  sea- 
zone.  According  to  thia  section  (fig.  6,  p.  68)  there  have  been,  first,  a 
movement  of  elevation  of  beds  into  subaerial  conditions,  then  a  long 
period  of  terrestrial  surface,  and  finally  a  subsidence,  followed  by  the 
accumulation  of  estuarine  mud  (fig.  6,  i),  which  corresponds  with 
the  lower  deposit  (fig.  5,  *)  in  the  Portsmouth  section. 

At  Fetpham,  east  of  Bognor,  the  order  is  precisely  the  samef , 
The  old  terrestrial  surface  at  these  places  indicates  depression ;  but 
the  overlying  deposits  show  that  the  area  in  which  they  were  formed 
was  permanently  submerged,  whereas  it  is  only  very  partially  so  at 
present ;  there  has  therefore  been  a  movement  of  elevation. 

In  the  fourteenth  century  mention  is  made  of  a  sudden  irraption 
of  the  sea  on  the  Selsea  coast,  and  the  consequent  loss  of  2  700  acres  ; 
that  this  was  brought  about  by  subsidence,  and  not  by  the  gradual 


Worsley  (1781),  quoted  by  Engltdeld,  hie  of  Wight,  kt.,  p.  41. 
See  Dixon,  Fota.  Geol.  Suisa.  p.  31. 
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encroachment  of  the  sea,  is  cTident  from  the  bddenUl  notiee  ol 
Camden.     '*  In  this  isle  remaineth  the  deid  caraise  only  at  it 


Fig,  6. — Section  at  Pagham  CreeJt, 


m^^ 


1«  Bttaai]Mnud,  with  t  itroog  bAnd  of  she[li(^). 

i.  Stooli  of  ireet  with  their  roott  m  tiim ;  a.  PUtform  with  fOota  ftlid  tfMk 

8*  OehnfiOtM  tiul  blue  mud,  with  Khingle  ind  ibdli. 

4.  OimTd  and  und  with  m&riiie  shells. 

'  5.  Ferrnginous  gnvd. 

6.  Lower  Tertiu7  «uids  md  cUyi.  with  «  bftnd  of  mad-pebblM  tl  '^. 

of  that  audent  little  dty  (Selsey),  hidden  <)iute  with  water  at  enrj 
tide,  but  at  low  water  evident  and  pUiidy  tf>  be  s«*en.'* 

The  only  pkcc  at  wliich  a  good  section  of  the  eatitar7*bedi  0# 
South  Sussex  is  to  be  set'n  is  at  low  water  on  the  east  of  Pia^iaai 
Crrt'k»  a»id  is  as  follows  (see  fig,  (J) : — (No.  1)  a  deposit  of  eatuarf* 
mud,  which  thins  away  east  and  west,  resting  on  muddy  ihtn^  ami 
suban^lar  gravel  (No.  3),  which,  though  of  small  thidoieM^  it  £* 
rided  mto  two  hands,  ttie  upper  bi*tng  bright-yellow,  the  lowvr  hlM| 
together  they  are  not  more  than  a  foot  in  thtcknesa*  and  it  ia 
to  say  whether  the  trees  (No.  2),  the  stems  of  which  are 
rounded  by  the  graxeK  grew  where  the  gravel-bed  formed  the 
stratum,  or  whether  it  has  be«Q  locumulated  round  them  ;  tllttt  tktf 
were  rooted  ui  ihe  subjaocol  ckyey  gravel  is  shown  over  m  lMg» 
extent  of  denuded  surface  (fig,  6,  a)  at  this  place. 

Beneath  No.  3  is  a  depoait  of  clayey  and  sandy  shingle,  con 
ICft-ihellsand  from  3  to  4  feet  tlii€k'(No.  4)  ;  No.  5  indicntM  ] 
of  the  old  glacial  gravel,  resting  on  older  tertiary  sands  and 

The  whole  of  this  section  is  about  midway  between  rxtrcOMr 
lerels,  so  that  there  must  have  been  several  oficillatirms  of  levfl 
tu6tequently  to  the  brickearth-deposit, 

1st.  The  main  beds  (No.  4)  must  hare  been  raiaed  into  t  nlb- 
■irial  surface,  which  (2ndly)  must  have  been  deprmid  to  nomm  lilt 
covering  of  estuary -lilt  (No.  I), 


I 


It  would  thus  aeem»  that,  whilst  the  Goast4ine  of  Uanta  and 
has  been  nndenoiug  the  proecn  of  iMest  derstioo,  the  oopoibe  on* 
of  the  lale  of  Wight  has  expenmced  depraiion.  And  alio  that  tha 
catuary  dcpocita  from  Portsmouth  eiitwarda»  aa  far  ai  Lewca^  aho» 
a  like  series  of  oscillations  throughout. 

There  ia  a  great  deal  of  authentic  et  idenoe  aa  to  the 
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waate  which  the  land  of  this  part  of  the  coast  hm  experienced  within 
ihe  historical  period;  and,  wheu  to  this  are  added  the  effects  produced 
during  that  long  period  antecedent  to  auch  records,  it  is  not  too 
much  to  speculate  on  a  time  when  a  low  level  plain  extended  over 
the  rocky  ledges  of  the  Midtlleton,  Boguor,  and  Barn  rocks,  and 
from  Selsea  so  as  to  include  the  Owers,     (See  p*  64.) 

§  V.  Summary. 
It  WES  only  a  very  short  time  since,  and  that,  too,  in  ihe  most 
advanced  treatises  on  systematic  geology,  that  certain  superficial  accu- 
mulations of  every  European  district  were  grouped  together,  as  be- 
longing to  '*  the  diluvial  period.'*  Recent  invegtigations  are  now 
beginuing  to  assure  us  of  the  great  amount  of  physical  change  which 
b  referable  to  that  period,  and  also  that  it  was  not  traiiflitory,  nor 
convulsive,  as  it  has  been  frequently  represented.  Already  it  is 
separable  into  stages  and  subdivisions,  whereby  the  lapse  of  time  is 
becoming  clearly  marked  out» 

The  knowledge  we  possess  of  the  history  of  these  later  changes  is 
as  yet  a  very  imperfect  one,  and  it  is  not  perhaps  too  much  to  assert, 
that,  of  all  geological  jteriods,  that  which  comes  nearest  to  our  own 
times  is  tlie  one  which  is  the  least  miderstood.  If  the  accumula- 
timis  themselves  in  these  regions  are  wanting  in  those  vertical  di- 
mensions which  speak  directly  to  the  eye  as  to  the  vast  duration  of 
the  older  palaeozoic,  secondary,  and  tertiary  periods,  the  very  fact  of 
great  physical  changes  having  taken  place  during  comparatively 
much  shorter  periods  of  time  is  in  itself  a  consideration  which 
renders  the  earth's  recent  history  even  more  strange  than  its  re- 
moter one. 

The  amount  of  change  which  took  place  in  the  relative  distribu- 
tioQ  of  land  and  water  over  the  whole  northern  hemisphere  of  the 
globe  during  this  same  *'  Diluvial  period  **  will  be  found  to  be  m 
great,  if  estimated  according  to  area,  as  that  indicated  at  any  earlier 
Smes;  whilst  it  presents  moreover  such  a  wonderful  uniformity  in  the 
direction  in  which  the  change  took  place,  that,  when  fully  worked 
out  in  all  its  details,  it  may  perhaps  enable  us  to  arrive  at  a  cosniical 
law  for  the  cau^e  of  such  chungea  on  the  earth's  surface. 

In  the  iutroductory  observations  on  the  land  bordering  on  the 
English  Cbanuei,  the  superficial  accumulations  were  particularly 
alluded  to,  in  order  to  point  out,  that  even  in  places  where  these  had 
all  been  considered  as  of  one  age,  yet  two  or  more  intervals,  marked 
by  great  changes  in  the  configuration  of  the  surface,  were  clejirly  in- 
dicated. The  interest  which  attaches  to  the  deposits  of  the  Sussex 
levels  consists  in  this,  that  through  thejn  several  more  tcnns  are 
intercalated  in  the  series  of  superficial  accumulations,  and  are  there 
diaracteriied  by  forms  of  life,  whereby  the  conditions  of  the  stages 
are  clearly  marked.  Tliis  circumstance  is  owing  to  the  very  re- 
markable fact,  that  a  portion  of  the  Sussex  coast  has  been  placed 
at  several  periods,  dating  hack  to  the  oldest  tertiary  times,  in  precisely 
the  same  position  with  respect  to  the  sea-level. 

The  high-level  gravel-beds,  which  m  their  extension  from  the  south- 
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cast  into  the  western  distneU  of  this  country  p«»  orer  the  edge 
tbe  lower  tertiary  strata,  must  be  obviously  referftble  to  lOBie  pmiii 
intermediate  between  the  upper  duvio-m&rine  seriefl  of  the  uLt  of 
Wight  and  the  Crag :  such  may  also  be  the  case  ta  to  thfi  gfm* 
vel-bcds  next  in  succession,  in  respect  of  age;  but  with  refaiaee 
to  the  question  as  to  what  were  the  conditions  under  whidl  thil 
wonderful  outspread  of  detritus  took  place,  and  what  were  ita  equi- 
valents elsewhere,  we  Lnow  nothing  whatever ;  we  have  not  eren  any 
certain  indication  as  to  whether  the  mass  of  water  by  which  it  wia 
eflfected  was  salt  or  fresh.  The  vast  accumulations  of  aiigul«r  chilk« 
flints  which  progressively  thicken  as  the  chalk  is  reduced,  botli  in 
Devon  and  in  the  Department  of  the  Eure,  as  if  they  had  bem  i&- 
solved  out,  but  not  moved,  are  inexphcahle  by  any  agendcs  vitb 
which  wi*  are  as  yet  familiar. 

Tbe  British  area  Imd  liowever  become,  at  least  in  part,  a  temitriAl 
one  at  the  period  of  tbe  fauna  marked  by  the  RAinocerot  Sekititt-^ 
macheri  and  the  MoMtodtm  anffustidens,  anterior  to  the  •ecmiitllatfam 
of  thoi^e  marine  deposits  of  the  Germanic  area  which  are  known 
as  the  Crag.  This  terrestrial  fauna  occupies  a  distinct  pboe  o?er  a 
large  European  area. 

The  nesct  group  of  terrestrial  forms  is  that  of  the  Elfpktu 
ffeniuMf  Rhinoceros  tichorkinut^  &c.  with  which,  as  we 
the  niariue  deposits  of  Selsea  were  contemijorary  r  and, 
the  present  state  of  our  knowledge,  these  two  as^mblagei  inf 
trial  animals  differed  more  from  one  aitother  than  the  exiatiiig 
malian  fauna  of  our  area  does  from  that  of  the  Etepka«  priwtijfmim. 

The  next  question  which  arises  relates  to  the  condition  of  the 
English  (^haimel  area  at  the  period  of  the  Crac-deponts  of  the 
German  Ocean.  As  far  back  as  the  year  1825,  M.  Desnorrrs  gave 
an  account  of  certain  tertiary  strata  which  occur  in  imrts  of  the  Co- 
tentin  ;  and,  referring  more  particularly  to  the  beds  which  are  iomi 
at  Santenay  and  at  Auxais*  he  then  stated  that  he  coniiderrd  tiMH 
aa  **  analogue  au\  terrains  du  basin  de  U  Loire/'  Sir  Charles  hpX^ 
in  1841,  afler  an  examination  of  the  si^reral  localities  dencribra  hj 
M.Deauoyers,  and  a  compariion  of  the  fos>il  shells  with  those  of  tbt 
Crag  and  Faluns  deposita,  suggeated  that  the  beds  of  the  CotcoCn 
belonged  to  the  Crag,  and  were  the  equivalents  of  the  Faluuft,  and 
that  all  were  referable  to  his  miocenc  i>eriod.*  T'he  beds  in  the 
ndgbbourhood  of  C>aretitan,  by  the  presence  of  Trrrkratuic  jfrmmdja, 
suggest  comparisons  with  the  Crag.  With  this  ciception,  lliere  Mr 
no  defKKritji  on  any  part  of  the  western  shores  of  the  t'lumtiel,  noaa 
certainly  on  our  coasts,  which  can  l>e  compared  with  that  fonnalioa. 
All  the  raised  marine  beds  on  our  wi-!<lcni  roasts  are  dearly  rtlfttlile 
to  a  period  during  which  the  marine  fauna  was  vxcetnmj  poor; 
Mid*  with  the  exception  of  Terebrahiia  ffranJis^  the  other  shelli  el 
the  Careutan  deposits,  such  as  Lucina  hortalU  and  Pertrm 
tw^  Atlantic  shells  as  are  now  Ibcmd  abundantly  about  the 
Islands. 

*  SubMqttently  Mr.  Wood  and  Sir  C«  Ly«Q  bsi»e  referred  tbe  Craf  i«  tW  |fi*- 


\ 


AT7fiTKN — ^TBRTIARY  DEPOSITS  OF  THE  SUSSEX  COAST. 


71 


the  whole,  I  am  disposed  to  consider  that  the  fossiliferous  de- 
of  Careiitan  more  nearly  correspond  with  those  of  Sebea  than 
do  with  the  Crag,  and  that  the  Eughah  Channel  area  was  mostly 
in  the  condition  of  dry  land  at  the  time  that  the  area  of  the  German 
Ocean  wa^j  occupied  hy  the  Crag-sea. 

The  peculiar  mollnscAn  forma  of  the  Selsea  deposits  point  to  a 
limitation  of  a  niarine  province  in  that  direction^  whilst  their  hahits 
indicate  at  the  aanic  time  shallow  water  and  marginal  conditions ; 
circumstances  which  concur  in  showing  that  for  that  period  the 
eastern  extension  of  the  channel  may  be  represented  hy  a  line  ex- 
tending from  the  coaat  of  Sussex  to  that  of  Lower  Normandy  *,  and 
that  the  remaining  portion,  or  what  h  now  the  eastern  end  of  the 
£nglish  Channel;  was  in  the  condition  of  dry  land, 

The  connexion  of  our  area  with  that  of  the  Continent  was  de- 
pendent on  the  continuity  of  those  lines  which  connect  ourWealden- 
area  with  that  of  the  Bonlonnais. 

The  temperature  of  the  waters  of  the  EngUsh  Channel  during  the 
period  of  the  Elephm  primiffenms  and  its  associates  was  such  aa 
may  now  be  met  with  twelve  degrees  further  south. 

To  this  period  there  succeeded  one  of  a  much  lower  sea- tempera- 
ture ;  and  this  is  indicated  alike  hy  a  coniparatiFely  poor  moUuscouB 
fauna,  and  by  the  results  of  the  tbrmation  of  coast-ice ;  but  the  con- 
dition of  the  Channel-area,  as  to  extent,  must  have  been  much  the 
same  as  during  tht  former  period, — ^provided  the  speculations  as  to 
the  source  of  the  foreign  materials  found  in  the  SuB^ex-lerela  be 
correct  (see  p.  61). 

The  old  rock-maasea  which  entered  into  the  composition  of  that 
former  coast-line,  and  which  are  now  traceable  in  45  fathoms  water, 
imply  that  the  depressiou  producing  the  present  central  line  of  the 
channel  had  at  that  time  only  extended  thus  far  east. 

The  first  stage  in  this  process  of  depression  is  that  which  is  in- 
dicated by  the  marine  gravel-beds  which  overlie  the  accumulation 
with  the  drifted  boulders,  and  in  which,  as  we  have  seen,  we  have 
indications  of  only  ordinary  moving  powers  along  the  coast-line,  and 
a  return  of  an  assemblage  of  mollusca,  without  the  pecuhar  forms  of 
the  subjacent  deposits,  but  very  like  such  as  we  have  now. 

This  stage  shows  also  that  the  sea  then  had  a  greater  extension 
than  during  the  deposition  of  the  boulder-group,  as  the  gravels  over- 
lie and  overlap  it ;  or,  in  other  words,  the  eastern  end  of  the  channel 
was  depressed,  so  that  its  marginal  line  reached  portions  of  the  chalk- 

'ge,  as  from  near  Brighton  eastwards. 

The  climatal  conditions  indicated  by  the  brickearth-deposit  are 
excessive  rain-lall  aiui  great  moisture  of  the  surface.  The  first 
of  these  may  be  implied  by  the  vast  thickness  to  which  these  sub- 
aerial  beds  Bometimes  attain,  and  the  dLstances  to  which  they  have 
been  spread  out ;  the  second  is  shown  by  the  very  general  diffusion 
of  SucciJiea  ohlott^a. 

If  the  suppositions  as  to  the  equivalents  of  the  brick'carth  be 
correct,  then  the  depression  of  the  remaining  portion  of  the  Enghah 
*  See  Map,  PL  I.  Quart.  Joum.  GeoL  Soc,  vol.  xii. 
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Chaimel  lo  such  limits  as  it  has  now,  and  the  final  opening  of  a 
comnmnicatioii  with  the  North  Sea,  must  have  lakeu  placr  tuliae* 
queutly  to  this  same  brickearth-period. 


iUsMnRI 


Oh  the  Geology  c/Varna^  and  the  Nfighhouring  parU  9/ 
Bulgaria.     By  T,  Spratt,  Capt,  R.N.,  F.R.S.,  F.G.8. 

[Read  June  18,  1856.] 

Varna  and  the  Coasts  to  the  Sottth. — The  Vtfftm  diairict  Ml 
to  consist  generally  of  two  distinct  formations  :  vii,  1  at,  a 
yellowish  and  j^ey  de|K>8iti,  composed  of  calcareous 
sandy  tnarls^  with  soTnetimea  an  oolitic  bed  interatratified 
series  of  arenaceouii  marls,  aands,  and  fine  gravelf  of  a  redi 
and  greyish  i-olour,  which  overlie  the  former,  and  occupy  the 
of  the  ndges,  or  occur  on  the  sidca  of  some  of  the  valley  a. 

The  lower  group  is  marine  and  appears  to  be  of  the  Eoeoif  Ti^ 
tiar\'  age  ;  it  attains  a  thickness  of  fully  1000  feet  in  some  I 
Tlie  overlying  red  sands  and  marls  are  seldom  found  in  greater  thick* 
ness  than  from  100  to  'JOO  feet  in  the  immediate  vic'mity  of  Varaa; 
having  been  no  doubt  much  denuded  from  that  district.  On  iW 
coast,  however,  at  Ca|>e  Aspro,  about  fifteen  miles  ioiith  of  Vsnu^ 
and  ten  miles  north  of  Cape  Emeneh,  the  tenmnAtion  of  the  Balkan 
the  cliffs  show  a  section  of  the  two  aeriee  of  depostta  toeethcr»  as  teen 
ill  the  following  e^ketch  (fig.  1).    A  \oal  dirt«rb«nce  Eu  hm  lakil 

Fig.  L — Section  at  Cape  Jspro. 


ir^yyy^ry/ 


a.  BrDwa  and 
A,  While  cak 
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the  two  fonnations  to  a  greater  inclination  than  usnal,  and 
a  thickness  of  fully  1000  feet  of  the  red  sand  ajid  marls. 

This  coost-aection  shows  that  the  two  groups  are  unronfnrmaMr ; 
the  lower,  and  evidently  marine  scries,  dipping  to  the  sinithward«  st 
an  angle  of  neairly  3(P  ;  whilst  Uie  red  sands  and  maris,  whtcb  U9 
probably  partially,  if  not  wholly,  of  freshwater  origin,  overlie  dmi 
at  an  angle  of  aUiut  2t)^» 

Cape  Aspro  is  so  called  from  the  whitish  ooloor  of  the  eltil^  tlul 
commence  at  this  cape  and  extend  iKirthwArd  along  Uie  whole 


to  Ca^ie  KaliAkrit  and  Cat^  Shahlur.  and  present  ererrwlicfs  IIm 
jeIUmi<«li  white  mArbi  and  calcareous  strata ;  varyini^  nowevcr,  in 
some  few  localities,  by  the  more  marly  and  lesa  calcareoos 
of  some  of  the  beds  ;  but  all  l>ing  nearly  horizoutaL 

To  the  !iouthward  of  Cape  Asf^ro,  the  disturbances  in  the 
iucre«»e  with  the  increasing  elcTation  of  the  ridges,  as  thev  1 
the  Balkan :  and  the  sections  exhibit  occssionallv  some  01  tbe 
and  schistose  rocks  of  an  older  formatioo  ^  until  at  Cape 
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the  termmation  of  the  Balkan  range,  we  have  these  strata  appearing 
almost  vertical,  under  the  moiiasterv  that  stands  upon  the  Cape. 
Hie  strata  dip  here  to  the  northward,  as  seen  in  the  accompanying 
sketch  (fig.  2),  taken  frotn  the  sea  while  passing. 


C^>«  Emeneli. 


Fig.  2. — Section  at  Cape  Emenek. 


1^ 


Some  two  or  tliree  valleys  were  briefly  examined  by  me  on  the 
south  side  of  the  Cape  towards  Monembasia ;  but  I  could  find  no 
fossils  in  the  shales  at  either  of  them.  In  mineral  character  they 
greatly  resemble  the  shales  of  the  Bosphorus. 

The  shores  of  the  Gulf  ofBourgas,  from  Monembasia  to  Bourgas, 
are  lined  with  low  flat  hills,  composed  of  red  unfossiliferous  marls, 
from  40  to  60  feet  in  thickness,  and  apparently  of  recent  and  per- 
haps volcanic  origin,  since  on  the  south  shore  of  the  gulf  there  are 
evident  volcanic  productions,  which  appear  to  be  partially  of  a  late 
geological  age. 

The  Island  of  Anastasia  (or  Papas,  as  it  is  sometimes  called,  from 
the  monastery  upon  it)  is  composed  of  an  indurated  volcanic  mud, 
which  contains  tjuartz-crystals,  like  a  porphyrj'.  It  is  of  a  reddish  or 
nisty-grey  colour,  and  is  stratified  ;  but  with  irregular  strata.  The 
points  and  the  coast  adjacent  to  the  island,  and  to  the  westward,  are 
composed  of  yellowish  and  brown  marly  sand,  about  30  feet  in  thick- 
ness, overlving  reddish  volcanic  rocks,  similar  to  those  of  Anastasia  ; 
with  conglomerates  of  serpentine  and  other  igneous  productions. 
The  reddish  marls  overlying  the  latter  seem  to  have  been  derived 
from  the  waste  of  the  volcanic  rocks  ;  and  to  have  been  deposited 
in  quiet  but  muddy  waters. 

The  point  to  the  east  of  St.  Anastasia,  towards  Liziopoli,  as  well 
as  the  hills  south  of  it,  are  composed  entirely  of  graiiitc,  and  pro- 
bably are  of  much  older  origin  than  the  serpen  tine- con  glome  rates  and 
the  indurated  and  contorted  strata  of  the  Island  of  Anastasia. 

Vanta  Hmj  and  the  Lakes  at  Atlahdyn. — Returning  to  the  neigh- 
bourhood of  Varna,— the  cliffs  are  composed  of  the  yellow  and  white 
calcareous  strata  and  sandy  marls,  here  containing  abundant  fossils ; 
chiefly  the  casts  of  marine  shells,  both  univalves  and  bivalves  ;  but 
"  e  specimens  are  too  fragile  to  be  preserved.  There  are,  however, 
Oysters  and  Pectens  perfect.  I  could  find  no  Nunimulitoid  shells 
in  the  deposits  immecUately  around  Varna ;  but  at  the  upper  part  of 
the  lake  near  Allahdyn,  where  the  ilormation  seems  to  be  the  same 
in  general  mineralogical  age,  character  and  size,  Nummtdites  arc  most 
abundant ;  particularly  in  the  cliff  close  to  the  watering-place  of  the 
Light  Division,  when  encamped  there.     Over  Kepcdjch  also,  on  the 
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lowtb  side  of  the 


the  two  lakes,  the  ^i 


r  cotmectiiig 
were  eijiially  »btin<lRnt. 

At  both  these  locatities  the  forttiatiotis  coDfliatod 
caleareoiiB  MiidstoneSj  of  very  fitie  grain,  which  pan 
ft  compact  limeatone,  seveml  feet  in  thickDcss :  hut  this  is  pwtuJ ; 
in  geiHTal  the  more  durable  stone  is  confined  to  the  uppermosl  strata 
in  this  peighbourhood,  and  attains  a  thickness  of  20  and  30  feet ; 
beueiith  which  are  white  arenaceous  niarU  and  :»antlatotiea  with  oaiite^ 
which  together  nrc  fully  lOOO  feet  thick  near  Derno. 

The  upper  and  more  indurated  stratum  is  hen*  compoaed  of  a 
mass  of  organic  remains,  chiefly  Nummutiies,  OperntliHttt  aiul  f>r&- 
toidi'tt  in  all  ages  of  growth;  with  Pecinty  Terehratula^  ami  ua 
Oitrfa  with  a  very  thick  shell;  as  se^n  in  the  ipecbMBt  fbr* 
warded  ♦. 

ColHmnar  condition  of  the  Nmmmulitic  Rocki  at  AliaMdjfm^^~Omh- 
iiected  with  the  highly  fossiliferc)Us  condition  of  the  iip).wr  csirtliig 
^ratiim  of  this  deposit,  a  curious  feature  has  re^idtcil  Inip  IIm 
manner  iu  which  the  rock  in  some  places  has  apparmtlj  bceomr 
weather-worn  into  vertical  pillars. 

A  Urge  group  of  the^e  cohimnar  minaM  exists  about  a  mtlc  ami  4 
Half  north  of  the  ground  occupied  by  the  Light  Divigion  anddoae  lo 
the  upper  Shundn  road,  see  fig.  IL  When  I  visited  the  camp«  thry 
were  generally  believed  to  be  artificial,  such  as  relics  of  a  rode  trm 
of  some  early  people.  Ceiiainly  a  passing  glance  might  tmmkf 
the  idea  of  their  having  been  formed  by  man  for  tome  audi 
But  a  close  investigation,  showing  their  irregularity  in 
shape,  and  height^  clearly  indicates  that  they  are  not  artiEcial,  aa 
CoL  Hamilton,  of  the  Grenadier  Guarda,  has  already  stated  f.  For 
there  arc  some  pnrtially  formed  in  some  of  the  rocks  in  the  riciitity^ 
aa  seen  in  a  pair  that  are  nearly  formed  out  of  a  detached  maia  of 
rock  orer  the  tillage  of  Kepedjeh  on  the  south  aide  of  tht  fhm 
dividing  the  two  lakes.  Iu  thb  instance  the  accidental  hardiMai  of 
the  upper  portions  has  hitherto  retained  the  two  columoa  tmilid* 
The  resemblance  of  this  mass  of  rock  to  a  Crundek  or  a  Dnii&al 
altar,  together  with  the  rude  columnar  maaaea  scatterod  4ifW  tkt 
country  near,  is  naturally  suggestive  of  their  having  aomt  *wmmbmi» 
with  the  earher  worship  of  the  East.  Tba^  mvf  indlead  bllftt  h&m 
BO  iiaed«  from  their  adaptation  to  the  rel%Mi  idaat  and  wonliip  of 
an  earlier  people ;  but  certainly  they  nwt  not  Um  cwclkwi  or  ika 
work  of  man.  They  are,  in  mjr  optnm,  oattifml 
having,  aa  stich,  a  gedogioal  tntercat,  I  am  induced  to 
aketchcs  (  of  the  groop  near  AUahdjn  and  to  dwell 
them* 


*  ior  a  list  of  th«  fotaili  accompaoi^ing  this  commnnicatioB,  loe 

t  (^urt.  Jomn.  Geot  Soc.  voL  xu  p.  10. 

*  fi^.  3  U  A  nNluctkm  frpra  Om  aiitWs  oHg^aai  nkfich  of  tlie  norUirra  iMlf  «l 
ihr  i^iup  cif  <HitutnM  at  AUalMlja;  with  tba  aaofiloii  of  tha 
on  th^*  ngltt'lianil  forai^oaad  «  Um  tanaftag,  witfdii  Im  I 
the  autbor'i  %ktich  of  iha  lOtttham  poruoa  of  thm  groop. 


Fig.  3. 
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The  surface  of  ihe  rock  in  the  %'icinity  of  these  cohimiur 
is,  I  oliservecl,  sometimes  much  spht  into  Tcrtical  crnckA,  emtutfi^ 
the  pordons  dernided  of  soil  to  bear  some  re^wbliLnn;  to  an  i)|Nfi 
pavement  of  flat  slabs. 

The  atmosphere  aiid  rain,  probably,  operating  together  bl 
renU  early  exposed,  wearing  down  the  side«  and  ftndlMi  u 
creasing  the  openings,  have  finally  lefl  the  hardecit  |M>rtioni 
as  isolated  columnar  masses,  or  reduced  to  detached  spherical  MK 
doles.  The  contained  fossils  have,  from  their  greater  hardotti^  n- 
sisted  the  degradation,  which  probably  was  more  chetnical  tham 
mechanical ;  and  the  Nummuiitet,  so  abtmdant  in  the  stfatun  fioB 
whence  the  columnar  masses  were  derived,  having  thus  become  &^ 
tached,  may  be  gathered  in  great  quantities  at  their  bases.  At  the 
small  grou]}  of  columns  over  Kepedjeh,  this  nimimuUtic 
thickly  strewed,  together  with  rounded  nodules  of  the 
to  resemble  the  dry  bed  of  a  river,  although  situated  upon  the  slope 
and  top  of  the  ridge. 

Similar  conditions  exist   in  every  group   of  the  cukimnar 
that   I   ^Aw  in  the  neighbourhood:  they  are  derived,  as  I 
noticed,  from  the  uppermost  remaining  de|K>sit  of  the  Lower 
Tertiaries  at  this  k»eality,  which  is,  in  the  \icinity,  immedkteiji 
laid  by  the  reddish-brown  sandy  marls  of  the  second  scries  of  dtpuMtl 
which  I  have  noticed. 

The  rounded  and  apparently  water-worn  character  of  these  e^ 
Inmnar  masses  and  nodules^  anj  their  existence  on  the  surface  of  the 
Marine  Tertiaries,  are  suggestive  of  their  having  originated  at  to 
early  a  period  as  the  time  intermediate  between  the  two  group  of 
deposits,  and  during  some  Mating  condition  of  the  covering 
at  that  period.  1  am  not  prepared  to  deny  this ;  for  it  Men 
probable  ;  although  my  impreatioaa  on  the  spot  were  alwaja  &i 
able  for  an  origin,  degradation,  and  waste  at  a  recent  period,  and  b 
fact  now  in  process,  under  the  atmospheric  influence. 

But  in  support  of  their  older  origui,  I  am  induced  to  mentioii  a 
curious  fact,  that  seems  to  support  this  idea;  viz.  the  appaivnl 
existence  of  a  corresponding  group  of  columnar  mckt  in  the  Bay  of 
Varna,  which  rise  up  in  pinnacles  from  5  to  H  and  9  feet  above  the 
bottom.  They  were  not  discovered  in  sounding  the  bay  tmlal  il 
became  crowded  with  our  transports  upon  the  preparation  for  the 
Crimein  expedition.  No  one  at  the  locality  was  aware  of  their 
eskteooet  until  the  hawsers  of  an  English  transport  and  the 
cable  of  a  Frendi  brig,  anchored  near  the  spot,  were  fimiid 
at  the  bottom  tmongst  what  the  French  capuin  eiprmhnty 
"  A  group  of  cohimns  ;  "  for  the  lead  woulo  not  remain  upon 
fommits,  but  fall,  as  1  myself  proved,  from  3\  fathoms  into  5  f 
the  aTtrage  depth  around  them.  A  diver  sent  down  by  me 
the  liict  of  their  being  elevated  pinnacles  of  rock  ;  and  not  a 
■I  miffht  l>e  imagined. 

This  fact  seems  to  soggest  the  oocnrrence  of  a  gronp  of 
ia  the  bay  corTesix>nding  to  those  at  AlUluh'n:   and  thua»  if  the 
former  be  identical  in  respect  to  the  depoait  with  the  Utter  (ibr  thej 
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roust  have  been  also  covered  subsequently  by  the  group  of  red  marls, 
&e.,  and  entirely  detnidetl  agiiiu),  we  have  the  fact  or  idea  of  the 
DevTio  Valley  and  Vanm  Bay  having  bt'eri  formed  by  n.  depress iou  of 
comparativel?  recent  date. 

North  of  *Fama,^l  shall  now  make  a  few  remarks  upon  the  de- 
posits lying  north  of  Varna,  towards  the  Dauube  and  the  Dobmdcha. 
A  line  of  steep  banks  or  cliffs  extends  from  Varna  to  Cape  Kaliakra, 
which  are  everywhere  formed  of  the  yellowish  limestone  and  sandy 
marla,  with  a  thickness  of  from  400  to  500  feet ;  and  this  group 
extends  to  near  Mmigalia,  where  the  overlyinfj;  reddish  sands  and 
marls  take  their  place,  and  form  generally  tbe  Steppe-country  of  the 
Dobrudcha.  The  ridges  or  plateaux  of  the  latter  district  attaui 
generally  an  elevation  of  hetween  200  and  300  feet,  as  iu  tlie  direct 
line  across  from  Kustenjeh  to  the  Danube.  On  this  line,  rocks  of 
the  older  Tertiary  period  are  exposed  at  the  base  of  the  reddish  mark 
and  sands,  on  the  edge  of  the  lower  Korason  Lake,  but  are  not  seeu 
on  the  Black  Sea  shore  of  the  Dobrndeha.  At  Baljik  the  edge  of  the 
steppe  is  nearly  600  feet  above  the  sea. 

These  deposits  are  generally  less  indurated  than  at  Varna,  and  are, 
for  the  most  part,  more  marly,  passing,  in  some  strata,  into  an  indu- 
rated calcareous  marh  The  upper  portion,  for  nearly  100  feet,  is  a 
white  and  grey  marl,  of  fresh-water  origin,  and  apparently  conform- 
able with,  or  passing  gradually  into,  the  niariue  deposits  below  ;  both 
being  nearly  horizontal.  The  freshwater  deposits  appear  to  have 
resulted  from  the  waste  of  some  of  the  former,  although  somewhat 
more  sandy*  Land*shells  are  also  found  in  some  of  the  ovcrlpng 
beds  of  white  arenaceou*  marls  above  the  purely  freshwater  deposits. 
The  whole  are  here  capped  by  a  few  feet  of  a  red  earthy  marl,  that 
seems  to  belong  to  the  second  group  of  deposits,  usually  red  or  brown; 
and  to  coimect  those  below,  of  freshwater  origin,  with  them  also, 

[In  ft  letter*  received  since  this  paper  was  read,  Capt,  Spratt  says — 

Having  touched  at  Baljik  for  two  or  three  hours  in  August  last, 
I  had  an  opportimity  of  making  additions  to  my  fonner  account  of 
its  formations^  I  found  the  general  distribution  of  the  strata  to  be 
as  follows ;  — 

At  the  base  are  150  or  180  feet  of  dark-grey  and  brownish  marls, 
thinly  laminated,  and  containing  numerous  marine  fossils,  generally 
verj'  minutef.  These  marls  form  apparently  an  upper  member  of 
the  Vania  series.  They  lie  nearly  horizontal,  and  are  overlaid  by 
ihout  200  feet  of  a  white  thick-bedded  marl,  containing  oidy  casta  of 
a  small  ^riated  bivalve,  like  a  Cardium,  especially  hke  the  one  in 
the  freshwater  deposits  of  the  Dardanelles. 

Thia  mass  of  white  chalky- looking  marl  seems  to  be  unconform- 
able to  the  lower  marine  bed,  although  nearly  horizontal  also.  I 
think  that  probably  it  is  of  brackish-water  origin  :  it  passes  upwards 
into  a  aeries  of  white  and  greyish  marls,  indurated  occasionally  in 

•  Read  at  the  Evening  Meeting.  Decembi^r  3,  1856. 

t  A  small  packet  of  thU  shelly  deposit  has  hceti  bfttiight  to  England  by  it  friend 
of  Capt.  Spratt.    The  fthelhi  are  sniaU,  atid  iirove  to  be  TVocAiw,  Buccinvan^  Bulla ^ 
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thill  strata,  which  are  replete  with  freshwater  shelU,  MaocuUiMl 
times  with  the  above-mentioned  Cfinfium. 

These  are  ako  from  150  to  200  iW'i  in  thiokntM,  tod  tlit 
belong  to  the  genera  PlaHorbU^  Limnteu,   PaludiHa^  Cy\ 
Cycfeu  ?,  with  abundaul  specimens  of  Helix  m  the  upper  40 
feet  of  the  series.     The  whole  is  capped  by  a  fragmait  of 
earthy  marl,  only  a  few  feet  thick. 


Capt.  Spratt  aUo  remarks, — 

I  Have  8att>ifaction  in  stating  that  my  idea  of  the  reddish  mod 
sands  and  marb  of  the  Dohnidcha  (Kustenjeh,  &c.}  bciog  of 
water  instead  of  marine  orii^in  or  *'  drift  '*  was  made  somewhat 
evident  by  a  recent  examination  and  vint  to  Kustenjch,  wberc  I 
rhe  lower  bed  of  grey  marl  or  chiy  to  contain  a  fragmail  of  m 

Fig,  4, — SeciioH  of  the  Strata  at  Ku^tenjeh,  Black  Sem. 


rftuif  ihtIM 

40  w  d#H 

4  rMUklM 


F!y 


«.— 4  to  6  feet  af  oalkie  ftSkmUb^mhim  ISmmmm  wWk  fMuk.  probably  i 

her  of  tb«  aimitntiHtic  «mes,  and  rety  like  the  Vanui  aad  Sebartopal  ncfa. 

(Tbi»  wfti  not  Men  bv  mt  in  1853.)     It  dipt  8*  or  10^  lo  tbc  HJB^ 
6.-12  ta  1&  feet  of  anconformable  ^reyifth  mart  or  cU/,  with  aa  Ekpbaat*mtaik. 
e. — GyiMeoua  btads  with  mU  of  Qftlaa  or  Cfrma. 
d.—2b  to  30  feet  of  reddith  marl,  with  iiodul«f  of  gTptaoiu  CTTntAk,  bol  ao  fcaalk 

It  pUAet  into 
#. — About  12  feet  of  reddUh^black  earthir  cUjr,  wbkh  ti  wilUout  ipptnai  ilafli> 

cation,  except  of  colour,  ind  |>uscs  into 
/■adf.— RedditK-irn^v  and  whitiab-grey  landy  mari.f^Om  20  to  50  IbsI  Ibkk. 

very  like  the  aIIuviaJ  mud  forni«Ml  bj  the  Danube,  aad  witbont  torilk 
Au — SttperAeid  wul  with  {H-Hteiy. 

Tim  tectkm  gives  a  good  idea  of  the  toA  Mi|ierfictft]  depotita  amadiwg  \ 
the  Dobnidcba. 


lomng  to  the  UtC  i~^ 
lagena. 


There  are  ako 


noaMNuaa  gnaoaa* 
Myiioiiiellii  crifpi 


QTwliibfttM. 

Tfktttlaria. 

4»an»hiaa  (IWier.  MS,\ 


crifpa  (pmenting 

\  virieiici,  and  contti. 

the  m^jodtf  of  the  lora- 

vi  in  thi»  deposit). 

lireepliiif  the  JrHemMmmt  ihmt  Fkirammtft 
met  with  in  ahjdlQw  aatan^— Sa.  Q.  G.  1. 


TnlocuUna. 
A-rticubuA. 
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\tliimi*s  tuslc,  and  a  few  feet  above  it  an  indurated  stratum  of  gypseous 
bauds,  with  impressions  of  a  shell  niueh  like  a  Cyclas  or  Cyrenat 
and  appareutly  such  as  1  found  in  the  Dardanelles  deposits.  They 
are  not  drifted  shells,  but  were  tranquilly  imbedded  in  the  bed  of  the 
lake  in  which  they  lived.  Thia  baud  passes  into  beda  of  grey-reddish 
•nd  greyish-white  porous  earthy  marla  and  clay,  more  stratiHed  by 
eolonr  than  by  change  of  mineral  character.  Fig.  4  is  a  section  iii 
these  deposits. 

I  wish  it  to  be  understood  (continues  Capt.  Spratt)  that  I  am  not 
confounding  any  member  of  the  '*  tiortbern  drift "  with  fluviadle  or 
lacustrine  deposits,  although  I  think  that  has  been  frequently  done 
in  describing  some  of  these  late  fresliwater  formationa  in  which 
gravels  arc  found. 

But  that  there  are  evidences  of  a  "  drift  '*  of  a  very  late  period  I 
am  aware  ;  and  I  think  the  formation  at  Gallipoli  (Sea  of  Marmora) 
to  be  an  example.  This  is  a  bed  of  coarse  gravel  cemented  into  a 
hard  conglomerate,  in  which  the  valves  of  a  large  species  of  Ih-eissetia 
and  a  Caniium  are  abundantly  iuteniiixed  ;  the  mass  being  more  than 
100  feet  thick.  There  ia  another  fragment  of  it  over  Nazara  Point, 
near  the  Dardanelles  Castlea,  and  capping  the  freshwater  marls  aikd 
wnds  which  dip  to  the  eastward,  whilst  the  mass  of  conglomerate 
dips  to  the  sonth-west- 

Oo  the  north  shore  of  the  Sea  of  Marmora  the  **  drift "  is  shown 
by  a  mass  of  cemented  valves  of  Driessena,  intermixed  with  ordy  a 
few  small  pebbles. 

T.  S.  October  1,  1856.] 


Comparison  of  the  Geological  Features  of  Bnlffaria  and  the 
Crimea. — I  merely  give  these  facts  from  a  hasty  examination  during 
war  ;  and  present  a  series  of  the  fossils  I  procured  to  the  Society. 
Future  researches,  or  the  observations  already  made  by  others,  but 
which  I  have  not  had  the  opportunity  or  time  to  inquire  into,  may 
perhaps  explain  the  relative  ages  and  peculiarities  here  touched  upon. 

Taking,  however,  a  general  new  of  the  geological  facts  here  briefly 
given,  we  have  the  secondary  rocks  of  the  Balkan  terminating  over 
the  shore  of  the  Black  Sea  at  an  elevation  of  nearly  2000  feet,  and, 
with  the  formations  lying  to  the  north,  presenting  geological  features 
similar  to  those  of  the  Crimea,  For,  extendmg  from  the  roots  of 
the  Balkan^  we  iiavc  the  older  marine  Tertiarics  inclining  gradually 
from  them,  and  succeeded  by  a  broad  district  composed  of  reddish 
marls  and  sands,  forming  the  Steppe  of  the  Dobrudcha,  as  along  the 
north  parts  of  the  Crimea.  There  is  a  remarkable  resemblance  in 
the  red  marly  cliffs  that  extend  from  the  Balhek  in  the  Crimea,  along 
the  whole  coast  to  Eupatoria,  and  repose  directly  upon  the  old  Ter- 
tiary deposits  of  the  Khcrsonese  and  Sevastopol,  with  the  second 
group  of  deposits  on  the  coast  o(  Bulgaria.  1  have  examined  these 
deposits  at  Eupatoria,  at  Old  Fort,  at  the  Alma  Heights,  at  the 
Katcha,  and  on  the  north  side  of  the  Balbek,  and  waa  struck  with 
the  similarity  of  their  mineral  character  and  with  the  absence  of  fos- 
flib.  as  in  those  of  the  Dobrudcha. 
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In  Demidoffs  Geotogical  Map  of  the  Crimea,  the  fonnatioii  in 
thia  district  is  referred  to  a  Tertiary  of  the  Mioceue  ^^t  which  I  mncfa 
doubt  ;  at  any  rate,  it  h  numbered  aiid  coloured  the  mne  ti  tbe 
western  half  of  the  Khersouesef  with  which  it  oertminljr  dott  Mi^ 
ftgree  iu  geological  characters  or  age. 

Thus  we  have,  as  1  have  shown,  a  close  reaemblanoe  in  the 
of  the  opposite  sliores  of  the  Black  Sea» — that  is,  of  the 
and  the  Bulgarian  coasts,  alLhough  an  exact  gcologica]  comspond- 
ence  in  respect  to  age  has  not  been  yet  made  out.  We  have»  how* 
ever,  an  evidiMit  subinarine  connexion  of  the  two  mountaiii>r«iises  uf 
the  Balkan  and  the  Tauric  Peninsula,  traceable  across  the  BUm^  $c» 
in  a  line  between  thetn.  For  from  Ode«8a  we  have  a  shallow  sea, 
increasing  out  from  10  to  40  fathoms  only  a  httle  north  of  thia  Itacv 
— ^forming  in  fact  a  gradually  inclined  bank,  until  its  edge 
suddenly  from  JOO  feet  to  30iK)  and  upwardii*,  as  ou  the  sovlll 
of  the  Tauric  Range ;  thus  showing  the  evident  cimtiiiuitj  ~^ 
great  displacements  of  the  older  formations,  by  which  the 
and  the  Crimea  were  cleTatetl.  This  submarine  plateau  or  atqtpc  ii 
thus  the  link  coimecting  the  Balkjui  with  the  Caacaaoft  ai  a 
graphical  feature. 

It  was  along  the  margin  of  this  submarine  plateau  that  the 
cable  conneeting  Bulgaria  with  the  Critnea  was  laid,  to  t0 
adirantage  of  its  conTenient  depth>  instead  of  risking  an  aeeid( 
the  deep  region  of  the  sea  in  a  direct  line  across ;  for  the  edge  of  tlM 
bank  forms  a  slight  curve  to  the  north-west  of  the  direct  line* 

The  /rethwater  deponU, — The  freshwater  depoeits  OTerlyiag  tbt 
marine  above  Baljik  are  desemng  a  special  remark  ;  hecati»e»  mm 
their  position,  they  seem  not  to  haTe  oeen  formed  in  a  venr  liodtcd 
lacustrine  basin.  Their  absence,  however*  at  I>eTno  would  nthm 
imply  the  contrary  ;  but  it  is  possible  that  they  hare  heen 
from  that  locality. 

The  real  age  of  the  overlying  red  marls,  &c.  has  yet  to  be 
mined.     I  am  led  to  remark,  however,  that  they  bear  some 
bl&ncc  to  the  freshwater  deposits  ou  the  north  shore  of  tiie 
Mannoniv  at  Buyuk  Tchekmejeh  ;  and  also  very  much  so  with 
fonning  the  lesser  liills  along  the  Macedonian  coast,  from 
and  also  in  the  north  cud  of  EulMt'A  and  the  Locrian  shore  i 
from  which  have  been  long  nnoe  given  by  me  to  the 
Economic  Geologyf.    The  loaditiea  from  whence  these 
ktve  Bol  yet  been  described^  ;  but  the  correspoodtiig 
ttOtloed  aa  a  group  of  **  brownish  sandy  marli  and  grmireb  *'*ot«f| jng 
the  Eocene  iVeahwater  beds  of  Samoa  and  Euba^a,  in  a  paper  by  OM^ 
published  in  the  Geological  Society's  Journal  §  of  1847. 

*  Since  ftsc«rtsiaed  to  deaccod  ahmplly  froa  50  to  500  or  AQO  fafhwnSt  W 
Qffmrly  4(>0C  feel  ui  dqHh ;  aad  In  t!km  aiiddlc  of  thr  «»trni  hsAln  of  Ibe  8lHi 
Sm  the  rlrptb  has  baan  atetflataad  by  vie  to  lie  orArU  7000  rr«"i,  or  nsait/  tmim 
that  of  the  Taufkiaaftia  the  toalhcni  |«rt  ol  the  Lhitica.  (T.  S..  October*  ItH.) 


I 


lOlJlM 

Btmn 
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t  Anoayrt  theai  klimmmBdMm  in  great 

X  Slaee  tills  fspcr  was  lead.  Ca^  Spratt  has  coaianakaletl  a  deaertalke  if 
aim  hare  ralomd  to«  la  ht«  memotr  **  Oo  li>c  PNahwttcr  Temsfki  it 
Ac,  ttad  Dee*  U,  t)e)A6.— fiorr.  (t.  G.  i.  f  Yal.  vlt  p.  10. 
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I  had  At  that  time  ionn*l  no  toH^iils  in  nay  ot  theae  largely -de  ve- 
deposits  of  red  aaiidy  marls,  &c.  ;  but  I  subsequently  identi- 
fied their  tVfsluvater  origin,  as  tvideoced  by  the  fossils  fouud  uearTa- 
laiita  on  the  Locrian  coast,  where  all  the  lesser  hills  are  composed  of 
these  deposits,  also  at  Tbermopolij  the  valley  of  Xem  Khori  (Eubcra), 
and  along  the  Macedoiiiati  coasts  up  to  Thessfaloniea,  where  I  found 

em  to  contain  freshwater  fossils,  the  houes  of  a  Snake  (at\erwards 
iven  to  Prof*  Owen),  and  also  some  Mammalian  bones,  which  were 

nt  to  the  Mnsenm  in  Jermyn  Street  *.  The  localities  deserve  a  brief 
escription  (which  I  hope  to  give  hereafter),  Jrom  their  evirjent  con* 
tion  with  the  Pleiocene  freshwater  deposits  of  Lyciaj  Khodes,  and 

s,  and  with  some  m  Crete  also ;  and^  I  thuik  I  may  add  further, 

th  the  extensive  freshwater  deposits  that  occur  on  both  sides  of  the 
danelles  from  the  Troad  to  Gnllipoli,  and  along  the  coast  of  the 

a  of  Marmora,  where  they  coiitaiu  thm  beds  of  lignite f  m  some 
es,  as  at  Boyuk  Tchekmejeh. 

Almost  all  the  Thraciaii  Peninsula*  indeed,  is  coraposed  of  deposits 

freshwater  origin,  consisting  of  brown  and  grey  marls  and  sand- 

nes,  or  eands,  lying  nearly  horizontal  and  attaining  a  thickness 

parently  of  fully  .'HJO  and  fiOO  feet ;  and,  from  their  fossils,  they 

m  to  be  of  a  type  corresponding  with  the  latter  or  Pleiocene  fresh- 
water deposits  on  the  western  side  of  the  Archipelago,  in  EubcBa,  and 
Maoedonia,  and  in  llhodes,  &c.  on  the  south. 

The  specimens  sent  to  the  Society  from  the  deposits  on  the  north 

Bide  of  the  Dardanelles  will  best  detennine  this  ■  they  consist  of  a 

-yr/tf^,  Paludina,  FlanorLls,  Mfhtwpsis,  &c.,  and  there  is  a  cast  of 

me  large  Seed-vessel  with  them,  resembling  a  pine-fruit  ;  this  was 
procured  from  above  Meitos.  The  deposits  immediately  over  the 
Europe  Castle  of  the  Dardanelles^  Killid  Bahr,  contain  fossils  in  the 
greatest  abundance  ;  but,  excepting  the  apecies  oi  MelunopnU  here- 
with sent,  these  are  generally  too  fragile  to  be  preserved  perfect. 

The  inquiry  as  to  the  boundaries  of  these  freshwater  hikes,  if  they 
were  a  chain  of  lakes,  or  its  range  and  exteut  if  there  were  but  one 
large  lake,  still  forms  a  very  interesting  subject  of  research  connected 
with  the  geology  of  the  Egean,  the  Sea  of  Marmora,  and  tlic  Black 
Sea. 

Post- Tert tart/  &r  Recent  (/eposits. ^On  several  part9  of  the  shores 
of  the  Dardanelles  there  are  the  remains  of  a  recent  marine  deposit, 
indicative  of  a  change  in  the  present  sea-level  since  it  succeeded  the 
Pleiocene  lake  above  referred  to.  For  at  the  base  of  the  hills  north 
of  Meitos,  and  on  the  opposite  coast,  there  are  Oyster-heds  at  an 
elevation  of  about  4Q  feet  above  the  sea^ 

These  Oysters  correspond  exactly  with  those  now  existing  plenti- 
fully iii  the  chaimel  near  Meitos,  whitdi  are  largely  exported  to  Uon- 


•  TUete  fragmeatary  raaminaliftii  bowes  were  iubmitted  by  Prof.  E,  Forbes  to 
Prof,  Owen,  but  were  not:  determitiablc.  The  ophidian  vertebnc  have  been  de* 
«rribed  tn  a  paper  read  before  the  Society  by  Prof.  Owen,  Jan.  7, 1&57.  who  referred 
tbccn  to  an  extinct,  and  previously  ande«crib«d  geatis,  La^ki*. — Eorr.  Q.  G»  J. 

t  For  a  notice  of  the  oernTTcnce  of  lignUcB  in  the  north-westcrw  districta  of 
Am  Minor,  anee  this  Jouma],  no.  Aft,  p.  1. — Edit.  Q.  (i.  J. 
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stantmople,  &c.  The  sea-level  no  doubt  •mns  1 5  or  20  frrt  htglwr 
ihiiu  the  Oyster-bank,  &s  tliis  iloes  not  appear  to  bare  been  r  bci^ 
At  GitMipoli^  also,  tbcrc  are  the  rematus  of  an  oU)  sea-bed,  formia^ 
the  crest  of  the  Poiut  near  tlie  Lighthouse,  and  coutaming  great 
qyantities  of  a  large  Cardhtm^  apparently  the  existing  specie*,  and 
with  it  I  found  intermixed  the  detached  valves  nf  a  Drei$9ema  (tee 
speeimens  sent  to  the  Society )»  which  were  probably  waafaed  out  of 
the  freshwater  dfpu$its  that  thi8  recent  sea-bed  overlies :  its  elevataoB 
b  about  the  same  m  of  that  at  Meitos. 


Apfkndix. 

Mr.  J.  Morris  has  kindly  assisted  the  Editor  in  drawing  up  tb* 


following  rough  list  of  the  fossiU  accompanying  Capt 

on  the  Geology  of  Varna,  the  lltdgariaD  Coast,  and  Hic  llanUncllci. 

1.  FoMiU/rom  Allahdifn,     (See  ptge  73.) 

Teredo? 

Oftnea  lAti»»imH,  Dt$kayw. 

Oftncic ;  small  upeeteit. 

Anonoia* 

Kliraliila  ? 

Pcctf  n  ;  two  upeeiei. 

Tt'rebratula;  reaembling  T.  cameo. 

AwmtUda, 

Vertnicularia ;  Uke  V,  BognoritntiM. 
SerpuU. 

Emtomo$tracii. 

Bairdia  aubdeltoidca. 
C|«lMn>ip. 


rOfvaiiiiy^ira« 

Numroulina  dittana,  Dt$kmfm, 
N.(Ai»ilinal  granuloM,  lyjrfMmi 

(nearly  smooth  rar.,  rtt^X, 
0|)ereiilina  ninalifefa,  lyArtkimi 

( viTv  fint'  spc'cimrnt). 
Orbitirtdes  FVirtiwi.  D*Arrkiite. 
('natellana  rotulaU.  t.,amiartk^  w^ 
Truocmtahoa  ndjnuift,  D'Orh* 
Nonionina  commutus.  D'Orh. 
RoMlina  ammonoidea,  Rt%t9. 
Rotalia*  up. 


2.  F^mikfrom  Fama  Bay,    (See  pife  73.) 
or  Naiaa. 


fa  ribbed  «petiet). 


Pecti!iL 

Chama. 

Caata  of  fmaD  tuuTabrei  and  biiiliafc 

Cardium  (w  tU  ooiHie  raeky. 


X  Bai;ik ;  ^fytfA  erystaltiMe  limuUmu 

Helix  T(fimgiiimt)* 
Cyrcna  T  (fragtnctit). 


Planorbi*. 

Hy^oliiaT 

4.  Baljik ;  Moft  white  caUareijuM  rock* 
HtHx :  a  amall  deptvaaed  apcicica. 


Maetim. 


5.  Baljik  ;  m/t  white  irniearfous  rock* 


SALTBR^-CRETACEOUS  FOSSILS,  ABERDEENSHIRE.  8,1 

ti.  Baijik, 

;  (in  the  same  packet  its  No.  5,  but  the  matrix  of  the  Helicei^  u 
by  their  conteQts,  was  sandy). 

7.  FasmUJrom  the  Dardanelles,     (Hard  brownish  rock,) 

Cyprida,  Paludina?  and  Opercuia  7 

Cardiiun.  Uaio  ? 


8.  DardanelleM  i  (grit). 
Paludina.  Unio.  Cyrena? 

9.   Dardanelles  I  {sandy  rock)* 
Paludina.  Cyreiia. 

10.  Dardanelles;  (Jissile  hrownish  calcareous  sandstone) » 
Cypridae.  Cardiuui.  Unio. 

11.  Dardanelles-,  (rock  similar  to  No,  10,  but  more  crystaUitie), 
Ligneous  fossils  (referred  to  above,  p.  Hi  ). 

1 2«  Dardanelles  ;  Europe  Castle. 
Melaaopsis  (see  page  81). 

l^.  Dardanelles.     (See  page  82.) 
Cardium.  Dreissena. 


On  the  Cretaceous  Fossils  of  Aberdeenshire.     By  J.  W. 

k  Salter,  Esq.,  F.G.S.    With  a  Note  on  the  position  of  the  Chulk- 
fiints  and  Greensand;  by  W.  Ferguson,  Esq.,  F.G.S. 
[Read  Jane  18, 1856*  ] 
[Plate  IL] 
No  apology  need  be  offered  for  presenting  to  the  Societj'  a  list  of 
the  cretaceous  fossils  discovered  in  Aberdeenshire  by  Mr.  W.  Fer- 
g;uson,  and  figures  of  the  new  ajid  charncteristic  species ;  for  there 
are  many  points  of  iuterest  connected  with  the  former  extension  of 
the  cretaceous  rocks  from  Sweden  over  the  northern  part  of  Britain, 
and  tbence  to  the  iiortli  of  Ireland,  which  must  receive  illustration 
by  the  recording  of  such  facts  as  those  whicli  he  has  observed.   (See 
Appendix,  p.  88.) 
j  His  own  impressioTi  is,  that  tbere  might  be  a  possibility  of  the 

'      ibeflils  in  question  baring  been  dri^ed  to  their  present  position.  But, 

*  For  the  other  commnnicAtions  read  at  this  Evening's  Meeting,  see  Quart. 
Joum.  Geol.  Soc.  vol.  xii.  p.  384,  ^c. 
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setting  aside  the  improbability  that  masaes  of  aofY  aaod 
taining  »till  perfectly  presenred  casta  should  be  drifted  fnm  Mkj 
known  locality  in  Britain  northwards,  the  point  of  greatett  ttitcfCit 
ia  that  the  indications  are  not  only  of  the  near  neiphbonrhood  of  toBt 
TnetubLTs  nf  the  cretaceous  forniation,  but  actually  of  the  "  l^pfMV 
Greeu^and  "  itself, — a  formation  not  known  to  exist  further  tMirtll 
io  Britain  than  Cambridgeshire.  It  is  probably,  however,  r 
in  Antrim*. 

There  appears  to  me  every  reason  to  believe  too,  that  th<*  Gi 
sand  ism bUu^  occurring  as  it  does  at  a  low  level  compared  with 
local  acciinrulfttions  of  Chalk-flints  which  are  deacnbed  in  Mr.  fW" 
guson's  memoir  on  the  subject  t. 

The  following  list  of  fossils  will  scnre  to  show  the  grocraphial 
range  of  the  species,  as  well  as  to  identify  the  formations.  From  tht 
flints  of  the  chalk-formation  we  are  able  to  add  three  or  fmir  iatt^ 
eating  fossils  to  the  British  list ; — one  is  the  Ltma  ele^fan*  of  Nibtoiv 
a  species  figured  also  by  Hisinger.  The  occurrence  of  Vratiim  totimimt 
Kingetia  timOt  Spondgfus  ttriatu*^  Inocrramus  ttriahts,  Miermttfr 
tor'anguinum,  &c.,  leaves  no  doubt  as  to  the  age  of  the  fonnatiofi. 

And  the  presence  in  the  Greensand  of  such  species  as  G^lerUm 
eastanea.  Area  carinaiat  Pinna  tetragono,  and  especially  the  7%Hii 
majQr,  indicates  as  clearly  tliat  it  is  the  Uppr,  and  not  the  Low^r. 
Greensand«  which  here  underliei}  the  Chalk.  Nilsson  and  lli«tiigrr» 
in  their  enumeration  of  the  Cretaceous  fos»ils  of  Scania,  gtirr  maoT 
which  are  characteristic  of  the  chalk,  and  meution  some  alao  wfaka 
are  from  the  green-sand  ("arena  viridi*').  Amonpt  the  fonmr 
the  Lima  {Pfagtostowa)  elegant  belong:!^!  to  the  chalk  of  Balabe^ 
associated  with  hmceraMtf  as  in  the  Scottish  localitv. 

In  the  hard  lower  siliciferous  chalk  of  Sweden^  the  Iawm  anmsiil* 
cata^  Pecten  orticularitt  Sow.,  and  the  so-called  P,  comtmt  oecof. 
Aa  this  rrsts  ou,  and  f Hisses  down  into  Greensand  full  of  CoMli 
(amongpC  others  the  Belemmtella  mMcnmmia),  tliere  is  probttbfy  iht 
aamc  iiieetiMoii  on  the  south  coast  of  Sweden,  which  we  aft  bow 
enabled  to  indicate  for  the  East  of  Scotland ;  and  the  latitiuiki  ait 
nearly  tlic  same. 

iMt  of  FassiU /atmJ  in  Ckalk-jUnis  from  Aherdeenthirti 

[JVWf.  ^  iigfiiflei  tb«  more  ibandjuit  tpccin ;  —  nre  oaek] 

VcBtriciilitos.  Mfferal  nmasi  frapn^"*" "I"  BmuniMij» 

Paiasmt&a  esotialis.  JM + 

Mirr««ter  enr-angtiinum,  h99kt  ..••«•  •*•«••«,  -f- 

AnaAchytes  la^vit,  Muc *.,,« *...  —  BofCiAiany. 

Gakritcs  (Diacoidea)  tubuculus,  LtAf « . .  - 

Cidaiia  davtgeim,  Mtmt,,  ipiac  and  plate  ...,•.  « 
."P —  •** •-••  ■ 

•  TlMfloUaeikM  of  Mr.  hmmWk^m  oT  BetftM  hvrt 
btsa  madt  aviUaliliw    Tba  oaMrrtaet,  lukwrver,  of  gwfyra  ooJtaBto  ia 
badt  hM  baaa  aolad  hj  Col,  i'aillsek  in  hit  mytk  on  Tjroom.    There 
4tmH  of  tht  yntt»m  of  the  Upfar  Oneansind  in  North  trclanU. 

t  niiL  Mtf.  IMO.  p.  430. 
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pmiesc'liuripora  muiiiiji.  f}*Orb.    PL  II.  fig.  I  ,.  —   Bogingam'. 

Flustnjlliiria  dentata^  D'Orb.    PL  IL  fig,  2 —  Bogiugarry. 

Crania  costata»  Sow —   BogiDgany, 

Tt*rcbratula,^»p ...» —  Moreseat. 

Kingena  lima,  Df/V., . . , . , » . . .  +  Dudwick. 

Kh)  ucbonella  MaDteliiana,  Som —  Moreseat. 

Pccten ;  one  or  two  species. . , —  Smalii>um. 

orbicularis.  Sow ♦ — ^  Sinallhurn* 

SpoDdylus  striatii»«  Sow, Hh   Bogingarry. 

Inoceiumus  striatus,  ManttU —  Bogingarry. 

,  htpge  of  . .  » —  Bopingarry. 

Brotigiiiarti,  Sow -f   Bogiiigarry. 

Lixua  elegana,  NiUwrn.     PI.  IL  fig.  3 ^  Moreseat. 


k 


Fossil »  in  Upper  Gre&nsand  ui  Moreseat. 


Microbacia  coronula.  Gold/. ...  — 

Anancbytes,  sp.. .............  — 

Toxaster,  sp.     PI.  IT,  fig.  4. .  , .  — 

Galerite*  castJiDea,  Brongn — 

( Diaeoidea),  sp 

Diadema,  sniall  M[iec:iea     — - 

Rbj-nchoDella  corapressa,  Lmn. ,  + 

Pecten  (probably  tbe  P.  comeus 

of  NilssoD,  Dot  of  Sow.)  ....  + 

LiTDft  semisulcata.  Sow.    .....  — 

Avictila  aimulata,  u.  sp.     PL  11. 

eg-5 - 

Pinna  tetrugona^  Sow. 4* 


Area  carinata.  Sow.  ..........  + 

Pectunculus  umboaatus,  Sow.l  — 
Limopsis  textiirata,  n.  sp.  PL  II. 

fig:6. + 

Cvprina  Fergusonij  n.  sp.  PL  II. 

fig.7. + 

Dentalium     coclatulum,     n.  «p. 

PL  IL  fig.  K - 

Troebus;  a  small  elongated  form  — 


Ammonites  Selliguiuus,  Brony.  7  — 

,np.     PL  if.  fig,  LO ^ 

-,  sp.  allied  to  A.    PaiUtt- 

teanm,  D^Orb.     PL  IL  fig.  9  + 

'  I  am  indebted  to  my  friend  Mr.  W.  H.  Bally,  of  the  Geological 
Survey,  for  several  of  these  ideutifications ;  and  he  has  alao  taken 
the  trouble  to  describe  some  of  the  following;  forms. 


DescripiioH  of  some  of  the  Fossils  from  the  Chnlh-flints. 

L  Lima  elegaxs.     PL  IL  fig,  3. 
Ptagiostomu,     Nibson,  Petrific.  Suecica,  pi.  ^,  L  7.     Hisinger, 


Nilsson,  Petrific. 
Lethfea  Suec.  pL  15.  f.  10. 

Mr.  Bftily  has  identified  this  beautiful  speeies.  Our  specimen 
agrees  almost  exa^^tly  with  that  of  NiLssim  and  llisiuger  ;  although 
their  figures  are  somewhat  coarse  representations. 

Loe,  Moreseat  in  chalk-flint.  (Nilason's  specimens  were  from 
B^Isherg^  where  chalk -fossils  abound.) 

The  linjozoa  figured  are  uew  to  Britalu  ;  one  belongs  to  the  group 
Escharipondcet  and  the  other  to  the  Flusireilarida. 
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2.  Skmiescharipora  mumia.     pi.  II.  fig.  1« 

D'Orbigny,  Pal.  Fminj.  Terr.  Cr<-iact;es,  rol.  v.  pi.  718.  L  l(>. 

Both  the  up|H'r  aiidl  uiuler  surface**  are  preserved  j  ihf  ciro 
Bcrilx'd  area  of  the  fo!«setti'S,  aiiJ  the  positiou  of  tbc  two  mxtmarj 
pores  in  a  line  trith  the  cilUnmiith  are  good  cbaracten ;  U»e 
tuberculation  of  the  lower  side  helps  also  to  identifj  it, 

Loc.  Bogiiigarry;  in  dialk-fliut. 

3.  Flustrellaria  dentata.    PL  IL  fig*  2. 

D'Orh, /.  r.  pi.  725.  f.  19. 

This  is,  without  iimt'h  doubt,  reft-rred  to  Fliistrelltiria ;  and  tlir 
ver}'  irregular  and  dentated  outline  of  the  rhuniboidal  cv)h  inrill,  ! 
think,  »afelj  connect  it  with  F,  dentnta^  although  ^e  iiare  not  tlir 
upper  surface. 

Loc.  Hogingarry.  in  chalk-6int. 


trttmmmi^^^k 


DMcripiiom  of  »mne  of  the  FoasiUfram  the  Upper  Q> 

4.  ToJtASTKR,  sp.    PI,  IL  fig,  4. 
Thia  form,  though  too  imperfect  for  description,  appetfa  to  W 

diatiuct  from  either  of  the  other  two  describetl  British  specie*.  It 
ia  more  depressed  than  either  T.  (Jrernotn  or  7*.  Ftttoni,  Forbca. 
It  has  a  shallower  sulcus  than  the  fortner,  and  the  vertex  is  more 
central  than  in  the  latter.     If  new,  it  might  he  called  T.  Scottnu, 

5.  AviClTLA  SIMt'LATA,  Bail)'.      PL  XL  fig.  5. 

"W' r  have  only  the  left  valve :  it  t»  obliquely  ovate  and  moderildj 
convex  ;  aiirirle  small ;  nmbone  prominent ;  coKtie  about  14,  nwliating, 
unequal  and  dis^tnnt,  with  fainter  ones  in  the  intemticea^  c rotted  kj 
well-mark eil  concentric  line*  of  growth. 

Tliig  sjMrirnen  w  a  cast  of  the  interior  of  a  single  left  ralre,  Willi 
the  antalkT  ear  broken  away ;  it  ist  otherwise  welt  pre9enred«  It 
bears  some  resemblance  to  Artcv/a  imrtfuwatriM ;  but  dtffScra  in  its 
greater  obliquity.  It  ia  verr  tlhtinct  from  the  only  otbrr  Tppef 
Greeniiiand   §pecie»,   J.  tfrtj  ns  well  at  from   A,  imom^im^ 

found  in  the  greensaiid  of  i»  i  (W.  H.  B.). 

fi.  pECTVKrvi.r8  tJiiiioxATrf«t  Sow.  ?,  Min.  Crouch.  pL  472.  f  3, 

Sowerby*a  figure  haa  so  much  coarser  riba  than  our  ffifcivai^ 
which,  though  only  an  internal  cnKt,  shows  numenraa  atris  ao  tilt 
margin,  that  it  is  not  at  all  certain  they  are  identicaL  Goldfittt't 
figure  (I'rlref.  pi.  126.  f.  2)  seems  intcrmediatr  in  this  rrstprrt. 

TIk"  interior  east  of  P.  ntftcrincrntrim*,  Ijimarck*  as  ngnred  Vy 
D'Orbigny  (Terr.  Cryt.  pL30(i.  f.  12-U)),  would  much  resemble  oar 
aiiell ;  but  tliat  spedM  wai  wider  in  pro|ionioQ,  even  in  llie  JtMQf 
state. 

7*  LiMoi»»iB  TiXTHiUTA,  Salter.     PL  IK  fig.  6. 

Obllqtielj  (mne*  eaomikifMf  longer  tlian  wide,  and  with  a  roufet 
prodnotd  baak  \  ndiatod  \ff  14  or  IS  eoarae  aharp  edged 
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which  are  themselves  covered  by  close  sharp  Unes  of  growth,  dccus- 
wled  by  loii^tudbal  stria?.  An  iutermediate  narrow  rib  Ueg  between 
each  pair  of  costee.  The  shell  seems  to  have  been  thick,  the  poste- 
rior  side  steeply  bent  inwards,  aud  probably  (like  the  anterior  slope) 
free  from  ribs.  The  hinge- line  had  but  few  teeth,  and  only  at  the 
outer  angles. 

8.  Cyprina  Fergusoni,  Salter.     PI,  H.  fig.  7. 

Moderately  convex,  rounded,  with  an  elevated  and  pointed  beak, 
which  is  lateral  and  overhangs  a  shallow  lunette  ;  anterior  aud  poste- 
rior sides  ronnded,  the  posterior  slope  archedj  convex,  not  at  all 
angular  or  flattened  above.  Snrface  striated  coiicentrically  by  close 
sharp  lines,  aud  a  few  more  proioiiient  ridges  of  growth.  Height, 
I  inch  ;  length,  I  inch  ;  depth  of  two  valves  united,  ^  inch. 

Most  like  in  general  shape  to  Femfs  Vwtsiacf^nsisj  D'Orb.  (an 
internal  cast).  But  it  is  clearly  not  a  FeimSy  as  it  has  posterior 
lateral  teeth.  Cyprina  connohrinaj  D'Orb.,  is  also  like,  but  ia 
described  as  smooth,  or  nearly  so.  Our  shell  is  closely  aud  sharply 
striate,  and  has  not  a  ver^^  large  lunette. 

9.  Dentalium  ccelatulum,  Baily.     PI.  II.  fig-  8. 
Elongated ;    slightly  curved,  and  gradually  tapering  postenorly. 

The  surface,  which  is  preserved  m  a  sandstone-mould,  is  oniamented 
with  both  concentric  and  longitudinal  striae  closely  set,  producing  a 
finely  reticulated  appearance.     Aperture  somewhat  ovaL 

It  differs  troni  the  Gault  species  Denialium  decusmtumf  Sow.,  or 
its  cast,  D.  eUipticum^  in  being  straighter,  and  in  having  its  surface 
more  fiuely  reticulated,  as  well  as  in  the  absence  of  the  more  promi- 
nent striations  which  occur  on  the  posterior  portion  of  that  species 

{w.  n.B.). 

The  two  following  species  of  Amnmnites  are  fignredj  but  are  not 
sufficiently  perfect  to  make  it  worth  while  to  give  ihem  names : — 

10.  Ammonites,  sp.     PI.  II.  fig.  9. 

Discoidj  whorls  somewhat  depressed  and  crossed  by  numeroiis 
strong  flcxuous  ribs,  sometimes  simple,  but  mostly  dividing  into  two 
about  the  middle  of  the  side,  and  continuing  over  the  rounded  back. 

It  is  distantly  allied  to  ./.  Faitfetieanus,  D'Orb.  (Terr.  Cret, 
pi.  102),  but  that  j^pecies  has  narrow  ribs,  none  of  wliich  are  distinctly 
bifurcated  {W.  H.  B.). 

IL  Ammonites,  sp.     PI.  II.  fig.  10. 

Discoid,  whorls  moderately  rounded,  with  many  flexuoufl  ribs 
which  are  prominent  towards  the  umbilicus  aud  bear  a  small  com- 
pressed tubercle  at  the  point  of  bifurcation.  The  ribs  are  frir^uently 
trifurcate,  and  one  of  them  again  branched  from  about  the  middle  of 
the  side,  so  as  to  form  groups  of  tbne  or  four;  umbdicus  small. 

Apparently  a  smaller  species  than  the  last ;  it  is  allied  to  A.  Jenn^ 
noiiif  D'Orb.,  /.  c.  pi.  ijG, — a  species  which  has  considerably  closer 
and  occurs,  I  believe,  jtt  the  English  Gault  (\V.  H.  U,), 
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Note  on  Mr  Cbalk-flintk  aW  Green^sakd/omik/  in  AbbbI 
8H1RE.     By  W.  Ferguson,  Esq.,  F.L.S..  F*G.S. 

Water-worn  flints  are  found  mingled  with  other  pt-bbles 
distance  of  about  three  miles  along;  the  shore  north  otid  wmth 
ehnnncHH,  cm  the  eastern  coast  of  Aberdeenshire  ;  cs[>ecially  I 
the  Black  Hills  on  the  north  and  Stirling  Hill  on  the  south, 
the  rocks  admit  of  a  beach.     Sirnilar  flints  are  found,  lh( 
ringlvt  on   Stirling   Rill ;   and  thev  occur  mure  [dentifulW 
Black  Hill  and  the  neijrhbouring  lull  of  Invernetiie,  almost 
the  ssiirfftcc ;  they  are  traceable  also  along  the  ridge,  of  which 
la^t-riR'Ulioned  hills  are  the  eastern  tertuinatiou,  at  tietcral 
a  di>itance  of  five  nnles  inland  from  the  sea.     Here  they 
extreme  verge  of  tlie  parish  of  Old  Deer,  and  are  well  tetn 
farm  of  Bogingarry,  on  the  estate  of  Kinmuudy,  where 
closely  packed  in  a  clayey  matrix,  and  contain  numeroui 
mains,  chiefly  in  the  condition  of  casts  and  impressions. 

Near  Peterhead  also  (not  far  north  of  Buchanncss)  flint-^ 
EchtHt  and  other  fossils  are  very  abundant.     Flints  arc  alto  loll 
on  the  surface  of  the  hill  of  Skelmnir,  adjoining  Eogingarrj ;  and 
the  south-west  on  the  hill  of  Dudnick  in  the  parish  of  ElUni«     Thi 
seems  to  be  their  southernmost  limit.     In  these  locaUliea  the 
are  angular. 

According  to  Mr.  Christie*  chalk-flints  are  found  in  the  driA 
the  high  grounds  between  Turriff  and  Delgaty  Castle  (Aberdrctt 
shire),  and  among  the  shingle  at  Boyndie  Bay,  west  of  Banff. 

The  Greensan<l  was  found  at  Mores*»at,  in  the  parish  of  (* 
•outh-west  of  Buchanness  «nd   about   tour  miles  from  Kin 
above-mentioned.     It  was  first  met  with  in  making  an  ex 
for  a  water-wbrel  ;    and  was  agnin  found  alwut  4U0  jranb 
iiorth-eaifi  of  this  pouit  in  digging  a  «liich  to  drain  a  fidd  " 
claimed  from  the  mo*<s.     Here  it  was  from   I   to  'A  feet 
•urface,  and  traceable  in  the  ditch  for  more  than  100  vaida. 
ditch  waa  7  feet  deep,  and  the  section  presented  irre||;iuar  layers 
unctuous  tough  clay»  of  a  dark-brown  colour  and  aoapjr  feel, 
contaimng  thm  layers  or  iiatche^  of  a  compact  auuiaCoiie.    "* 
layers  were  not  continuous  ;  thev  graduated  iuto  each  other* 
out,  disappeared,  and  reapfK-areJ  most  euufuscdly.   ThfJ 
inclined,  dipping  to  the  south.     The  whole  mass  had  much 
pearance  of^  having  been  drifted ;  although,  from  the  nature 
material,  and  the  state  of  preservation  in  which  the  shell*  are 
it  doea  not  appear  as  if  it  could  have  been  transported  far. 
sandstone  is  so(\  when  newly  dug,  hut  hardens  on  rtpoanrr  U>  9k 
and  becomen  light -colon  n*d   in  (Irving,     When  wet,  it  preaeots 
ntottled  appearance,  the  colouring  beiug  greenish ;    when 
almost  di.<iapf>ears.     The  exterior  surface  of  the  maases  are 
with  iron. 

Many  of  the  organic  rrntains  in  this  sandstone  are 


Brfinburfli  N««  PliiJoa.  Jovm.  1^3),  irol.  t*  f.  l<3. 
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bolli  oil  the  oataide  of  the  masses  aod  within,  lu  a  few  instanoea 
the  ahelly  matter  is  preserved.  Flattened  spataugoid  urchins  are 
the  most  abundant  of  the  foMil». 

'See  Proceedings  Phil.  Soc.  Gltsgow,  1849,  tqU  iii.  No.  L  p.  33,  &c, ;  and 
PliiL  Mig.  1850,  vol.  uutvU.  p.  430,  Ac] 


EXPLANATION  OF  PLATE  11, 

[Bp,  1-3  vt  torn  the  Clialk-fliuts,  mnd  figs.  4-9  firora  the  Upper  Gre«nsand»  of 
Aberde«DBhtre.] 

fig,  1  s«  Semiesclianpora  mumia,  IFOrk  I  b.  Portion  of  the  lower  surfice  mt^- 
nified ; — some  nt  the  cells  are  hroken  away  on  ihc  right,  and  show 
imprrsiuum  of  the  arnamcnted  upper  »urfaoc«. 

2  «.  FliuircUoria  dentata.  D*Orb.    2  b.  Portion  of  the  tinder  surface  magni' 

fied. 

3  m.  Lama  elegans,  Niluon.    3  b.  Portion  of  exterior  magnified. 

4  a,  Toxaster,  sp. ;  internal  oist.    4  b.  Side  view  of  the  same.     4  e>.  Portion 

iDagnified. 
h  9.  Avicula  tiuiulata,  Baily ;  cast  of  the  interior.    5  b.  Portion  of  the  same 

magnified. 
6  a.  Limopfiii  texturata,  Salter ;  cast  of  the  interior    6  b^  Portion!  of  the 

exterior  magnified^ 
7.  C^prina  Ferguioni,  Salter  ;  cast  of  the  exterior.    (Some  perfect  internal 

casta  ha¥e  been  omitted  by  accident  from  the  plate.) 
8  a.  Dentalinm  ccelatuluin,  Baiiy.     8  It.  Portion  of  the  esiterior  magnified. 
9«.  Ammonites,  ap.,  fragment.    9  &.  Edge-view  of  the  same, 
10,  Ammonites,  sp.    The  upper  portion  is  only  an  imprejsion  of  the  ontaide 

in  the  matrii. 


Correlation  of  the  Eocene  Tertiaries  o/ England, 
France,  and  Belgium.  By  J.  Prestwich,  Esq.»  F.R.S., 
F.G.S. 

[Read  June  18,  1836*.] 

Contents, 
Part  U.— The  Paris  Group  {continued). 

f  1.  The  Bracklesham  Sands  and  Calcaire  groaaier, — general  featnrea,  and 

shells  common  to  ttie  tMiu  deposits. 
§  2.  The  Cakaire  grossier, — its  divisions,  and  their  organic  remains  compared 

irith  those  of  Bracklc^ham.     The  relative  conditions  under  which 

these  deposits  were  formed. 
§  3.  Tlie  Belgian  equivalent  of  the  Calcaire  grossier  and  Brackleaham  Sands, 

— the  BmicUian  System. 
f  4»  The  Barton  Clay,  Sahlcs  movcns  or  Grei  de  Beauchamp,  and  Laekenian 

System.     Fossils  of  the  Barton  Clay. 
4  i'  Coo'clodiug  Remarks — physical  conditions  prevailing  during  this  part 

of  the  Paris  Tertiary  period. 


For  ibe  other  communicalioni*  read  at  this  Evening's  Meeting,  sec  Quart, 
urn.  G«ul.  Soc.  vol.  ui.  p.  ZS4,  &c. 
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Part  IL* — Tbe  Paris  Groitp  (conHmufd). 

§  1.  T%e  Bracklcikam  Sandi  and  Cahaire  grMtier  ;  ytneral  fMsimm\ 
and  thelU  common  to  the  two  depotits. 


of  June  1851  I  expressed 


tluit  thr  ti 


opinio  1 
members  of  the  Sablea  lufLTieurs  of  France, — the  Lniitlcnuin  ebI 
Lower  Ypresian  Syslcms  of  llelgiuni, — aiul  the  Thuuet  Sniidj^  Woot 
wich  series,  Riid  London  Clay  of  England,  forme<l  a  natnr&l  wxiA  wdl» 
marked  geolo^cal  division  of  tbe  Eocene  Tertiaries,  to  which,  m  tlkdf 
development  id  most  complete  in  thia  countrj.  I  pro]H>8ed  the  torn 
of  the  **  London  Tertiary  Group." 

Above  this  group  commences  a  new  order  of  thinf^ ;  the  rich  fiuma 
of  the  Calcnire  gro«ner  extends  over  the  French,  Bel^nn«  and  Eio- 
fflifih  areas,  accompanied  by  a  profuse  exhibition  of  nummoUteft^-a 
feature  the  more  marked  from  the  absence  of  these  ForaminilSefi  ia 
the  underlying  London  Group.  For  this  next  overlying  ieiiea  I 
proposed  the  name  of  the  **  Paris  Tertiary  Group"  f. 

The  conimencement  of  the  Paris  Group  b  in  Enghmd 
by  the  xmfossiliferous  Lower  Bagshot  Sands  J,  in  Bd^mn  by  tiM 
partially  fossiliferous  Upper  Ypresian  System,  and  in  Inriiifie  W  tbe 
nummulite-bearing  Lits  cot|uillit'r8  and  asaociAted  auidf  of  M« 
D'Archiac,  or  the  Glanconie  moyenne  of  M.  OraTW.  With  the  rti- 
deiice  bearing  on  the  synchronism  of  these  beds  I  concluded  mjf 
fonner  paper,  and  I  now  propose  to  consider  the  exact  corrrlation 
we  should  as^Higii  to  the  BnicUesham  Sands  and  to  the  Barton  Ckj. 

It  so  happens  that  where  the  Bntrkleshain  series  is  well 
and  easily  accessible,  as  at  Alum  Bay  and  in  the  opfK»site  ¥ 
Chffs,  it  contains  no  organic  remains,  with  the  exception  of  iht 
able  impressions  of  shells  in  the  suft  sandy  strata  near  ChristclitardL 
In  the  cliffs  at  While  Cliff  Bavi — where,  on  the  coutrarT»  the  strata 
are  in  parts  very  fossiliferous, — the  beds  are  much  masked  by  tiir 
falhng  of  the  cliffs,  and  their  f»eparation  from  the  BarUMi  Clsfa  u  aot 
ao  well  seen  as  at  the  former  places ;  and,  excepting  a  few  leadnf 
niecies,  the  fo$.^iis  have  not  been  worked  out  with  that  carr  ajid«tli9> 
lion  which  have  been  bestowed  on  them  at  Bracklrsham.  At  tUi 
latter  place,  howcTer,  no  superposition  is  Tisible.  The  bed*  crop  <Nit 
brlow  high -water  mark  in  the  open  cUffless  hay  for  the  distance  of 
above  two  miles  ;  and  the  fossils  hare  to  be  picked  up  or  dof;  out* 
when,  after  favourable  conditions  of  wind  and  tide,  the  surfiwe  of  tlw 

*  For  Put  I.,  «re  Quart.  Jotira.  €•  !   xi.  p.  206,  Ac. ;  whov  wB  il» 

tw  fuitnd  a  Mrtiun  (pi.  H)  partially  •  i«  riacf  of  •OIM  of  tki 

1  have  ihrn  iiMd  the  old  tern.    ^ >. t •  uv  Ptiaimiiirf  '*  ittftM^ af 


I 


t  Its  vmt  limitt  I  leav«  as  a  matter  of 

I  I  had  applied  Ute  lenn  of  tbe  Lower  llivcklefthara'Sattdi  to  tka  100 
fSltow  imfoMitiferou*  »aaiU  (No,  5  of  tov  White  CUfT  Bajr  MdioB,  QmrV 
Fab.  IH4S)  ofctrlxing  the  l^oadoo  Oav  in  the  Ule  of  Wtfhl  t  and  I  took 
tlMB,  as  I  ttiU  do,  to  ba  tba  i^valanl  of  tii«  \jomtt  Ilactbol  ShmIi.     t 
1iowev«r.  il  will  ti9  wHOn  pm^ulkmA  lo  «oaia«  Um  tarm  af  Um 
Mrtis  to  tbt  ovariTMg  kmUhnm  iliOte»  mA  only  to  eUl 
Ti  tke  Unm  Binbat  8m^ 
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beds  is  free  from  the  sand  which  at  other  times  often  covers  them. 
Under  these  circumstances  it  would  be  difficuU  to  say  whether,  on 
the  one  side,  any  of  the  Lower  Bagshot  Sands  (supposing  they 
might  he  here  fossiUferous),  or,  on  the  other  side,  some  portion  of 
the  Barton  Clays,  may  not  have  contributed  to  enrich  the  Bracklea- 
ham  collections.  Not  that  I  believe  this  foreign  element  to  prevail  to 
any  extent ;  still  it  is  possible  thiit  some  fossiisj  especially  of  the  ad- 
jacent Barton  series,  may  under  such  circumstances  have  bt-en  asso- 
ciated with  those  of  tlie  Bracklcsham  Sands*.  The  error,  however, 
if  it  do  exist,  is  probably  not  a  vQvy  serious  one,  and  will  not  mate- 
rially affect  the  question  we  have  in  view  ;  whilst,  on  the  other  hand, 
we  may  feel  assured  that,  thanks  to  the  able  and  indefatigable  re- 
searches of  Mr.  Edwards,  the  fossil  shells  of  these  beds  have  been 
worked  out  and  determined  with  an  accuracy  and  to  an  extent  in  no 
instance  surpassed  and  rarely  equalled  f. 

In  a  paper  read  in  November  1H47  I  referred  the  Bracklesham 
Sands  to  the  lower  part  of  the  Calcaire  grossier — a  position  which 
I  yet  partly  assi^  to  them,  though  I  am  now  disposed  to  give 
them  a  much  greater  extension.  There  are  many  points  to  he  noted 
in  common  between  these  Braeklesham  Sands  and  the  lower  Calcaire 
grossier.  In  the  one  as  in  the  other,  green  sands  are  more  or  less 
mixed  ;  whilst  at  the  base  of  the  series,  both  in  England  and  France, 
there  is  an  occasional  band  of  small  flint  pebbles,  that,  taken  together 
with  a  certain  prevajling  coarseness  of  the  sands,  form  physical  fea- 
tures which,  although  not  very  strong,  are  sufficiently  persisteiit  and 
pufliciently  on  the  same  plane  to  give  a  distinctive  character  to  the 
commencement  of  the  Calcaire  grossier  series  both  in  this  cmmtry 
and  in  France.  With  these  is  combined  the  appearance  of  a  distinctive 
group  of  organic  remains  that  continues  in  successive  and  changing 
phases  through  the  Middle  Eocenes  up  to  the  period  of  the  Sands  of 
Fontainehleao  and  the  Limbnrg  beds,  when  wc  find  the  fauna  of 
tlii«  Paris  group  replaced  by  another,  still  of  the  same  type,  hut 
equally  distinctive  in  individual  characters,  as  the  former  is  from  that 
of  the  London  Group  which  it  bad  supplanted.  In  this  paper  I  will 
confine  myself  to  the  inquiry  connected  with  the  correlation  only  of 
the  marine  beds  of  the  Brnckleshatn  and  Barton  periods,  leaving  the 
inquiry  connected  with  the  freshwater  conditions  subsequently  pre- 
Failing  in  part  of  the  latter  to  a  fntnre  occasion.  For  the  tower  divi- 
sion of  the  Eocene  series,  or  the  London  Group,  I  took  the  strata  in 
this  country  as  types.  With  regard,  however,  to  the  Middle  Eocenes, 
they  are  so  well  developed  in  France,  have  been  so  admirably  worked 
out  by  Cnvier  and  Brongniart  and  many  subsequent  observers,  and 

*  As,  however,  the  p-c^t^r  |»art  of  the  fossils  are  ohlained  from  tlie  centre  nf 
the  Bay — from  those  beds  containing  the  Venericardia  planicttsia,  L'erithium  ffi~ 
^anteum,  and  Valuta  tpinam^  or  iVom  others  closely  a&sociatctl  with  them — thore 
can  Itc  little  douht  that  the  great  balk  of  the  organic  remains  procured  from 
Brackle»hani  Bay  hclottg  truly  to  the  Brackle&ham  series. 

t  The  coUecuoD  of  Mr.  Bnwerbank  \&  also  very  exteaaive,  as  likewise  was  thm 
of  the  late  Mr.  IJixon,  to  whom  we  are  indebted  for  an  miportant  list  of  al!  the 
fotsUt  known  t»  occur  at  I?  rack  I  cs  ham.  with  valuable  monographs  on  the  several 
rlftsaet  of  organic  rcmain!i<  cmitrihuted  hy  various  Bcientrlie  friends.  See  Dixon'A 
'Geology  of  Sii«ex,*  London,  1850, 
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kf   tbal   tht 
vveuU  in  a  M 
IT  nrgmpqit  J 

piwiiiteV 


are  so  HiiiguUrly  rich  in  organic  remwna*  th*t  tbev  ibete 
all  points  the  beat  tjpes  to  whicb  to  refer  the  English  and  Bel|^ 
hedn.  The  divisioui^  I  have  adopted  are  those  of  M.  D'Archtac,  mo* 
dificd  in  part^  by  those  of  M.  Chaa.  D'Orbignj  and  of  M.  Grafca» 
the  latter  of  whose  valuable  work  on  the  Beauvaia  and  Chaamoot 
district  affords  the  most  complete  data  lor  the  companion  of  the 
F*rench  with  the  English  Eocene  faunas. 

In  comparing  the  famia  of  the  several  depoaita  I  have 
myself  aa  before  almost  entirely  to  the  ahefh  alone,  n»  thw 
remains  are  not  onlv  far  more  numerous  than  any  others,  but 
been  much  more  fiilly  worked  out.  Still  so  much  rematti5  ta  be 
done  even  with  the  sheila,  that  M.  Graves  and  many  other  Prrndi 
geologiiits  have  abstained  from  defining  the  exact  number  of  sprdca 
common  to  the  several  depoHits.  Nevertheless  I  believe  that  th^ 
hsts  they  give  are  suiieiently  complete  to  guide  us  at  all  events  in 
prchminary  incjuiry  and  to  show  the  direction  ^hich  the  argutDcnt 
should  take.  This  is  the  more  esaential,  aa  with  a  perfect  identity  ta 
many  common  fossils,  there  arc  nevertheless  important  "  ~ 
in  the  totality  of  the  faunas  of  the  French  and  Engliab 
whilst  in  lithological  structure  and  thickness  they  also 
few  points  of  resemblance. 

Tlie  Bracklesham  Sands  are  about  500  feet  thick  hi  the  lab  «f 
Wight,  whereas  the  Calcaire  grossier  does  not  exc<^,  taking  mdk 
diviiiion  of  it  at  its  fullest  development,  MO  to  150  feet ;  but  atife 
leveral  divisious  are  not  all  in  full  force  in  any  one  place,  tlii  hIbiI 
average  thickne^^s  rarely  exeetnls  100  feet.  The  Frrnch 
however  much  richer  than  the  English  in  organic 
Graves  enumerates  a  total  of  824  specica,  whereas  at  B: 
there  are  only  451  known  species.  Amongst  the  latter  thcTa  m 
molhi»es,  and  in  the  former  65 1 .  Of  this  hu]ge  oumbcr  oolj  144 
species  have  been  at  present  determined  to  be  oommon  to  tlio  two 
countries,  and  yet  there  can  be  venr  little  dotibt  that 
mationa  are  peifectly  synchronous ;  the  difference,  I  betier^ 
both  from  the  different  geographical  conditions  which  '^'imnUBBli  to 
obtnin  at  the  period  of  the  Luudou  CUa'»  and  also  to  the 
uf  the  t)ea-be<b  of  the  two  regions.  The  genera]  list  oC  Uw 
lesham  fossiln  I  have  given  in  a  previoua  paper*.  I  notr  annex  • 
list  of  all  the  Bracklesham  ahelU  identitied  with  French  st^ecirs,  witli 
columns  showing  the  extent  of  their  range  either  in  the  t 
groiaier  or  in  higher  or  tower  bedst.  Although  the  several 
of  the  Calcaire  mnier  foanla  dm  one  into  another,  ftiU  the 
are  differently  diitnlNitod*  m  tl»ere  is  a  marked  difliMtioo  m  % 
eroup  between  tlb«  fosnla  of  the  lower  aiul  upper  soum  :  the^  aft 
nu'  less  uumennia  m  the  latter,  and  soiiit  ftw  m  peculiar  to  ok^ 
In  the  following  Table  I  have  therdbn  Ibiliid  It  OOBYtoknt  to  lak« 
the  two  lower  and  tbe  two  upper  diTiiMNH  Mpantdj. 


•  Qasrt.  Joura*  G«oL  Soc*  vol.  i.  p.  IM>, 

t  NotwHhuaailag  «rafTeBre.  I  f mI  Mtuied  thai  boU  ibis  tad  tJie 
(p.  1  Iti )  jai  niqaiiv  caaHiNrsMe  correciioa.    Ol  theit  aaeataal  trath  I, 
iMl  nof«  eoavhwad. 
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ft  of  those  Bracklesham  Shells  which  oceitr  aho  in  the  Paris 
TertiarieSt  showing  their  vertical  distribution  in  the  tatter 
series* 

[The  chief  authorities  for  the  apedea  in  France  are  the  worka  of  Dea- 
hay^  Ormves,  and  D'Archiac ;  in  Engtimd,  Edwards,  Morris,  mnd  Dixon,] 


i 

Sables 
InWrieuTB, 
—the  thn* 
itmef  divl- 

Liu 
Catjuillier* 

vid 
GUwcoxiie 
Alojeone. 

Cttlc»ire 

Sablei 
Koyeni. 

■ 

Bncklnham  U ofluMS. 
VTUm  Vm  tastakiiB  Mme  »cdM  whttla  do  not 

The 
two 
lower 
di¥i- 

The 

tW) 

Beloptera  bi4emnitoid€8»  Blainv, 
Belosepia  Cuvicri,  Desk.  ,»....... 

* 
* 
• 

* 

* 
* 

* 
* 

* 

* 
* 

* 
» 

* 

* 

* 

* 
* 

* 
* 

* 

* 
•  •• 

m 
m 

* 

* 
♦ 

♦ 
♦ 

: 

♦ 

« 
* 

* 

* 
« 

* 

♦ 

♦? 

• 

• 

* 
* 

* 
* 

Nautiliia  ziczac.  Sow.    ...» 

Acteon  {Tornatelhi)  siilcat  us.  L«m. 

Adearb)s(Turbu)  plnuorbicularLs, 

UmA. 

Am pu liana  deprtssa*  SoiF.    ^Na- 
tica  intermedia,  Desk.) » 

Ancilkhtt  bucc'ifioides.  Lam.    ... 

Bifrontift  bifrons.  Lam 

raarginata,  /)<?iA 

Buccinum  slroinhoides,  Lam.  ... 
Bulla  Defraocii,  bow.   (B.  ligaa- 

ria,  var.,  D<?sA, )..*.. 

atteimata,  Sow 

Canceliaria  eoslidata.  Lam.  ,..,.. 

Casiidaria    nodosa.  Brand.    (C. 
carinata    Ltun  )  , 

Cerithmm  aiigulatiira,  Brand.  (C. 
hexairuiiuin.  Lutii )    ■•.•<•... 

calcitmpoides,  ham 

Cordieri,  Desk.  ., 

—  crista  turn, DmA 

— ' —  echidooides.  Lam 

elepmiSt  Desk,  (u) 

Geslini,  Dcsh 

CkarleHW.)! 

pR|tale,  Um/i 

aemicoronatumt  Lam.  ...... 

(a)  only  in  higher  bedi  in  France. 
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Tablic  (ocmtinued). 


dlTi. 


tlH      lU 


dtri. 


i"Kr 


Ccfitbiuiii  uniBulcatUQit  Lam,  .. 

Cgtius  ileperdituif  Bnty,  ,, 

aDtedilluvinnuiit.  Defh 

Cypres  iutlaU,  Lam 

— —  (Ovula)tubercu1o»fi.  Fhsh 

Di'lplnnula  Wurnii,  DeMh. 

Ui'utalium  ebiirncum.  Lam 

Fn»riotnrm  uni[i]ir*tita.  Lam 

Fu»us  bulbiforniU.  Lam «,,, 

^ Gotbictu,  DmA »,•..., 

loilgKTUS,  Lllfll 

^^^  Noi£,  Lam.  » 

• polygoati«»  Lam* 

•^—  poiTectus»  Brand,    ,.. 

-— ~  nigosuif  Lorn.  > 

soAlaris,  /-««.( wemituijD,) 

uiii<>«niiatii«.  Desk,  ,.,.-. 


Uij){)OQyx  coniiupopue,  Defr, 
Inti 


>••■•■•« 


I  ■•«•■■«! 


uuiijbulum  ^Calvptnca, 
trorhtfurme,  ^ow.  ..,. 
Marf^i'lla  ebiiruea.  Lam. 

'    ■   •  ovulata.  Lam. 

Molauia  co»u41bU,  Lam. 

IvrigiiUh  Dtak, 

nuurgiiiaU, 

Mttm  lahmtuk, 

Murex  a9)>er,  Bramd.  (M.  trie*- 

fiiiittiiH     Lnrn.) 


Natici 


•■*««<«**i 


nil.  Lam. 
*— h>bn«i»,  i^im,  .... 

UMlatA.  /umit  ..••»....•<.•••• 

UneolaU,  Dfsh.  7  ,„„ 

'  ponilimisa,  J)rtk.  T    « 

mlNmctt.  D^sk 

^^  WilU'iiiiMtii,  Ihsk.  .. 
NmU  thcarinau,  l^m,  .. 
Nitoilioncllm)  trnMUu.  OmA. 
OrbU(TnH^buiikimt4llatu«.  £>ca 
Paimoithorui  eltmpitu*.  i^ai. 
J'horuf  <  TnM'huK/  a)r;^lutinuu,  L, 
Piieupsu  squmniB'furimi,  Lam.,,, 
Plrurutoma  arutanfpilaris,  Detk. 

druut*,  La«» 

^-^*  fcnutukta, /#•«».    
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Table  (continued) . 


Emclcleibuii  MqEuk*' 


— the  thrw 
knrer  ijin- 


Liu 
Mid 

HtlijrDtlDfi:. 


Ciliaiiri] 


The 


•ioiu. 


The 
Mpper 


jtama  infl  exa,  L  a m .     ,-..., 

ptisca,  Brand.  ...  „„ 

testtiiioaa.  Desk , .. , 

trHiiaver«ariB,  Lam.  ,....*,, 
oliva  (Buccinum,  DesA.)ob- 
uaiL,  Sow.  .*..„,....,„„..,., 
demico^tata,  D^'sA.    ........ 

atevigata,  Ijom.  -» 

aexilis,  Lum ...,,.. 

tncoiitatu.  Desk.   .*«, ,. 


cilia  nn^tu^j  Lam.  ,.., 

i(Mekn]a)cDcblearellA,  Lm. 
Uflria  ampla,  Brand,  (R. 
Eoaoroptera,  ham,)    **.»..,** 

rU  acuta,  5ow 

teniukmella,  Desk 

»tU3  canalicwlatiij,  Sow.  ,J 
•am  canalieuiattmif  Lam.... 
patulum.  Lam,  ..<.,...,. 

spbatuiu,  Lam................ 

iidura  tur^dfl.  Brand.  (Fu- 
aU8  ficulueii^,  Lam.)  ...*.«.*, 
lelluro  fusiforine.  Lam....,,. 

>  (Elssoa)  pUcatiis,  Desk.... 

tellfl  abbreviata,  jDf? ^ , 

carimfera.  Desk.  ....,,„..., 
fasciata,  Laiw.  ..,„,...,,,,„ 
imbricataria,  Xiom.  ......... 

intermedia,  />««^«A. .,,,, 

multmulcata,  Lam.  

sulcata^  L4X1V1.    .,,»,«,,,*4.... 

Bulcifera,  fJfsA , 

terebelktaj  Lam. ., 

:a  wigvmtA^  Desk.  .....,,,.**. 

Bmndm.  Desk.    , 

cithara*  Xrflm 

crenulata.  Lam. * 

digitalina.  Lam 

iDuriciiiat  Lam. ,.. 

iptnosa^  Lam.  ««...,.»«»«*.» 


lia  Imeata^  Soto.    (A,  tenui- 

triata^  Desk.)... 

duplJcatUi  So  IT.    (A.  burba 
^ula.  Lam.?) 


*7 

* 
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a 

• 

Cuditm  acuticosta.  Lam,  

~^—  cl(*inn!».  Ijttm 

'^-^-- milia.  Ijtffii,  7    ...**•.«.•••••• 

filaxiicuttta.  Lam 

Cardium  liipiiopicum,  D^sA 

reiiiiKntniilo«iim»  Dt$k,    .*. 

ChftniM  cftlc&ratii    /.#ant  . * 

pm^,  Dtsh 

Clavactila  ct)rtjnau,  DwA.  ...... 

lonfjiroslTH.  Ihth 

striaU,  Jjom 

Cr«a««tt41«  ciimwMaa,  X-om.    ... 

tcniusinata,  />#A 

CypricardiH  nu^iData,  Desk ,. 

Cjtberra  elegana.  Lam 

- —  obli<|iui  itcnuistriau.  Sow.) 

atriatuk,  DmA.... 

—  "  ■uberyciuLiuk's,  Drsk,  ...*.. 

Ltmo^mii    ( Piftunculua.    Law.) 

grauuUtuA,  Lam.  ».» 

Mnrtni  iteprvMH,  D*$k 

^^—  fi'ttiiktilt^U,  L«an. 

MoiiiaU  htliafiliaga,  litsk 

Ntten  (CorbuU)  am&tc*.  0«iA, 
Nnmik  orata.  Duk.  7  

timili*.  Horn,    (N.  marpiri- 

Ottrra  flomta.  /VsA*    •••.«...«•*. 

ilabrlliila*  Lam,    »..♦„,„.., 

Pert«i  |40b«iia,  Ltm, 

ean/euM,8om.{f.mAaL,D,) 
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Table 
I 

(coiUinued). 

r                                           -  ■  - 

Sibln 

-the  three 

tower  divi- 

tiuiu. 

CoquillierK 

And 
GkuroTiie 
Mojenne. 

groMter. 

Sable. 

The 
two 
lowrr 
din- 
■loni. 

The 
two 

UOIU, 

Pectunculus  jmlvinatua,  Lam 

Pinna  mftrgaritacea.  Lam,    .„„, 
Solen  %'Agti]ali8«  Lam.l 



* 

« 
* 

* 

* 

* 
I    I 

14 

• 

43 

2 

« 
* 

Solenocurtus  Pariwensb,  DesL  . 

Spondylus  rampina»  Z3mA 

Tellina  clonaciahs,  Lam. 

lomellosa,  Denh 

^—  UiBuktn,  Desk „... 

« — —  tenmiittrinta,  De§k,    

Total....... 171 

16 

75 

94 

Note. — The  other  organic  remains  require  a  more  minote  com- 
parison than  has  liitherto  been  made  with  French  specimens.  The 
ordinary  and  common  forms, — such  as,  amongst  Fishes» 


CarchttrcHlon  angiiatideM,  Agass. 
Lamm  a  elegaus,  Agass. 

amongst  Brrozoa* 

Eacbara  firongniartt,  M,-Edw. 
Lunulitea  urceolatus,  Lamj;. 


MyUohates  toliapicus,  Agasa,  7 
Otodua  ohliqiius,  Agass. 


Idmonea  coronopus,  Befr. 


Turbinolia  sulcata,  L^n. 


amongst  Zoophytes. 

OcuUna  rariestelliif  Defr. 
Siderastrsa  Webfiteri>  Bow, 

amongst  the  CruBtacea  (Entomostraca), 
Cythere  striato-punetata,  Roem, 

costellfttft,  Roem. 

— --  (Cytherei»)  horrescens,  Bosq. 

(Cythcreia)  comota,  Rofwa, 

(CythercUa)  Muoateri.  Rom. 

and  amongst  the  Foraminifera, 

Nummutites  Iffivigatu*.  Lam.  N.  scaber.  Lam. 

have  been  recogniKed  as  common  to  the  two  counlrieB,  but  the  many 
other  apecies  of  fishes  and  zoophytes,  the  many  reptiles  and  crua- 
tacea»  have  not  been  sufticiently  studied. 

As  with  the  ahellg,  some  of  the  other  fossils  of  Braekleghara  be- 
long to  other  members  of  the  French  series  than  tbe  Calcaire  gros- 
Hier, — as  the  Ccehrht^nchus  reeim^  Ag-,  to  the  **  Lits  coquilliers ;" 
and  the  Nummufites  vnrioiariuat  Lam.^  to  the  "  Sables  jnoyens." 
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From  ibis  list  it  appears  tliAt  of  the  total  171  Prrncb  fpecM  it] 
Bra<'klp»lmm,  10  seem  ppciiliarto  the  Lits  coqiiiUiers,  12  to  theSablet 
moyeus,  aud  5  to  beds  higher  or  lower  even  than  these* .  Th«  n^ 
mainiiig  148  sjK»cie8  embrace  a  very  large  proportion  of  the  cbanr* 
terLstic  forms  of  the  Calcaire  grossier.  Although*  caoMBmi^  dit 
magnitude  of  tlie  Calcaire  g:rossier  fauna,  lliis  direct  tiamcfkd  ffl»- 
tiouship  is  not  rery  strong  yet  it  is  far  closer  than  ^th  may 
member  of  the  French  series.  If,  further,  we  look  at  the 
deposits  upon  indepeiHleivt  grounds,  aud  apply,  as  I  did  in  mj 
pRl>er,  the  test  of  actual  progression  to  each  within  ita  own  *rr«t  •• 
shall  find  that  the  relative  jKisition  of  each  deposit  ia 
away  which  corrobomtes  the  synchronism  suggested  bym' 
tent  of  community  in  the  organic  remains.  Thus  if  wc  takr  \{ 
apecies  of  the  BrackWham  Sanda  and  Calcaire  grossier  respf^^Cmljr^ 
we  shall  obtaiti  the  following  resnlta,  ahowiiig  the  agreement  eniftii^ 
in  the  relation  which  these  formatioDS  relatively  hold  wilh  the 
deposits  aboTe  and  beneath  them  in  the  two  countries: — 

Ptrmtan 
BtmeUMliMa 


KugtUJk  «r*«. 


•I>r<i«», 


Barton  CIit.. 
ItrEcklnham 


Lower  Bagthot  Sands 


100 

^  JwtHKt. 

15 
6 


Sablei  iDoyrtu 

Calcaire  frouier 

Ut-i  coq  uili  irn  and  01 
conic  movcaoe 


2laftJ 

t  .»4 


3& 
lit 


Clajr 

Woohrfcb  and  R«a4I]ig  tcfka,. 

A  Urge  portion  of  the  tntaoeous  foeailf  eonunon  to  tliii  poiad 
the  two  eountrie«  Are  amoa|sit  the  most  abuiidMit  md  typtml  ' 
as  will  be  readily  mo  by  nlbrioet  to  the  foregoing  lift,*  p.  93. 

On  these  gnNmiU  I  ooMidflr  ire  nwy  fotriy  eooinn  Um  wattmm- 
poraneitT,  ill  iaui»  of  th«  BimdcMiMii  Sand*  with  the  Cakeiiw  giw- 
sif r,  and  it  onW  now  remains  to  see  with  which  portion  of  tbo  Gbl- 
cairc  groasier  tncse  sands  are  most  closely  allied,  aiid  to  mudk  nto 
tlir  causes  of  these  differences  to  which  allusion  has  beoi  WtAt* 
To  do  this  we  must  examuie  each  division  of  the  Cikttli 
«nd  so  study  its  organic  remains  and  structure  as  to 
far  and  where  they  harmonize  with  those  of  the  Bracklctliiai 
and  what  indications  they  afford  of  thoae  different  conditioiw  wlurh 
prevail  in  this  country. 


§  2.  The  Calrairt  Oronitt—iU  dimmami,  mmd  iAeir 

cQmpartd  with  those  of  Iha^klmkum,     The  etlmiimt 
under  tehieh  them  depoaiia  were  firmed. 

The  French  gcologiftt  HO*  gforrally  cUride  the  Calcairv 
into  four  subtliiriaions,  which  pass  one  into  another,  hot 


a(iu  fmmdiiitmM 


*  Tbeae  27  f|iaciai  mubrtca  tonie  ttry  caai 
pQsHa.    Than  art  42  pvculbr  to  th«  Ciloiire 
f  Tha  additkiB  of  tbr  Braiaibaw  ap«clN  wooU  faiae  tkia 
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certain  distinguishing  features  :  in  descendiug  order,  these  divisions 
■fe — 

Feet. 

4.  Compact  tvhite  niarU,  passing  down  into  beds  tdterujiting 
with  greeniali  marla  mid  tbin  yellow  limestones,  with 
seams  of  chert ;  a  few  freshwater  and  bracki*b -water 
fostils  sparingly  distributed.     Average  thickness  about  20 

3.  Thin-bedded  and  fissile  eaIear*;;oua  flaji^s  and  sandstones 
alternntinp:  with  white  marls  and  Umestooes;  cbarac- 
terixed  in  placr*  by  a  profusion  of  jcstuarine  shells  alter- 
nating witn  some  freshwater  forma about  Id 

2.  The  thick  main  mass  of  soft,  light-yellow,  calcareous  free- 
stone, pasisin^  in  places  into  calcareous  sands,  rich  in 
marine  orgame  remains about  40 

I.  Variable  beds  of  more  or  less  calcareous  {^reeu  sands, 
sometimea  concreted  ;  often  flint-pebbles  at  base.  Ma- 
rine fossils  numerous  only  iu  iilaceji, — more  generally 
abflcnt about  25 

Mean  dimensions ,    100 

In  England  the  general  sect  ions  and  approximate  dimensions  of 
the  Bracklesham  Sands  may  be  taken  as  under. 

I,  SeetioQ  in  descending  order  at  White  Uliff  Bay,  Isle  of  Wight. 

Foct. 

e.  Gre\'  clay  and  green  lands.  with  subordinate  brovrn  clays, 
yellow  sands,  and  some  small  pebble-bauik  and  lignites ; 
ve^getablc  impressions  and  ibelis  occasionally  numerous. .    136 

A.  Tbick-bedded,  «lightly  calcareous,  green  Bands  alwunding 
in  fo^isd^i ;  with  a  central  mass  of  grey  anil  brown  clays, 
with  lignites     .' !!)() 

a.  Bed*  of  laminated  grey  and  brownish  claya,  yellow  sands 
and  some  green  stands;  comparatively  few  slielU,  nume- 
«>us  Ycgctablc  impressions,  nod  a  few  small  beds  of  lig- 
nite i  layer  of  large  diDt'[icbble*,  I  to  2  ft.  thick,  at  base.  123 

448 
*2,  The  section  of  the  same  seriee  at  Alum  Bay  is  as  follows  : — 

Feet. 
Alternating  thick  beds  of  bright- coloured  (yellow,  white, 
ochroousj  brown,  ami  rtd)  sdiceoua  j^nds,  toiigii  grey 
brown  and  black  clays ;  with  subordinate  foliated  white, 
pink,  and  yellow  chi\S(  pebble-seams,  ami  bed^  of  lignite; 
no  animal  organic  remains, .........,,.».-..    564 

[For  fuller  details  see  mv  paper  in  Joum.  Geol.  Soc.  rol-  it. 
pp,  252-25H,  The  White  Cliff  section  includes  strata  from 
6  to  14  (cjccejiting  the  upfu^r  9  feet),  and  Alum  Bay  from 
15  to  28,  of  the  sections  there  given.] 

To  determine  to  what  extent  the  French  series  indicates  a  commn- 
tuty  of  origin  with  the  English  series,  we  must  not  take  each  oidy  as 
a  whole,  separately  and  entire  in  itself,  but  rather  search  if  there  are 
not  concurrent  characters  which  show  ihem  to  belong  to  disjointed 
parts  of  one  bodv.     We  must  follow  each  rliviston  of  the  ( •alcaire 

H  2 
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grossier  from  its  most  distant  point  to  that  place  whcrr  it  appi 
nearest  to  the  EiigUsh  area,  and  see  whether  the  changes  in  duurB* 
wons,  ill  organic  remains,  and  in  mineral  eharacters,  which  uki 
on  the  game  horizon  in  the  several  diTis^ions  &s  they  range  towi 
country^  are  of  such  a  nature  thal^  if  continued  through  the 
veuiitg  break,  tliey  would  result  in  inducinjt;  characters  flmili 
those  which  actually  obtahi  at  firacklesham  and  in  the  Isle  of  W\ 

I.  To  commence  with  the  lowest  or  1st  di\i^on  o(  the  Ci 
grossier,    Thia  gkueouite-bed  is  either  not  developed^  or  i«  m  Ji 
rudimentary  atate^  on  the  boundary  of  the  Tertiary  area  in 
pagne  ;  but  att  it  trends  westward  it  beoooHis  mure  developed^ 
the  central  parts  of  the  departments  of  the  Marue  and  of  the 
attains  a  thickness  of  t>  to  10  feet>  whilst  nearer  the  d< 
the  Oise  it  swells  out  in  places  to  25  and  30  feel.     Of  tlus 
M.  Graves  gives  no  measured  sections  in  this  latter  deputmefilt 
he  observes  that  the  green  sands  forming  the  base  or  ibe 
grossier  expaml  in  a  direction  from  east  to  west,  from  the 
bourhood  of  Chamblv  to  that  of  Gisors  (Eure).     M.  Uraret 
nHMitions  that  tliere  thin  seams  of  fohaied  grev  and  brownish 
witli  traces  of  lignites,  are  occasionally  fount!  subordinate  to' 
sands.     The  fo«siIs  of  this  divbion  are  of  very  irregular 
being  absent  or  very  scarce  in  most  plaoef»  and  abundant  Qolj  m 
few,  aud  then  chiefly  in  its  up{>er  beds,    M.  D'Arehiai? 
none  of  the  fossils  arc  pecnliar,  but  that  those  which 
lone  are  the  Tur^inolia  Mptica^  T,  GratttiU  Lmnuliit^ 
the    PygorhijnchttM  GriffnoMensis ; — S|)ectes    that   are   not  ft 
BrackK^ham.    As  these  beds  range  westward,  however,  th^ 
mare  fossitiferoiis,   and  in  the  department  of  tlie  Oise  M.  Gi 
gires  several  toeahties  where  a  considerable  number  of  fossils  an 
only  found  in  the  Glauoome  grossi^rcv  but  some  of  which  haw 

chief  development  in  that  bed»     He  names,  amongut  the  most  , , 

moii«  about  seventy  species  from  St.  Fehx,  Ponchon.  Paria]fonUine«  fl 
Friancourt,  llmonville,  and  Chaumuut.  of  which  number  the  foUow*  ^ 
ing  3 1  are  found  likewise  at  Brackleabam  : — 


Beloplcrm  bclenioitoidi>a. 

Aneillaria  bucctnuidra. 
Bumuum  tCrouibotdes, 
Calyptnea  titsahifeimta. 
CsMidaria  cariiUBta. 
Centhium  unisulcatum. 
Pusiiii  bulbiformia. 
Natiai  rpigtoiuiui. 

patoJa. 

Niso  tsarebaUata. 
EtMonk  rtageaa. 
Seaitfia  anita. 
TurritcUa  imbrimtarta. 


temiiBtnata. 
caksnts. 


CorbuU  striata. 
Cardiuoi  ponibiiuja. 

seBUgnyMtJo«um< 

CnnaateOa  eo«ipreu«. 
Ci'pnfanlia  oUoaga. 


C)'tKcn*«  Aulealaria. 
UitrcB  flabclluhi. 


Vepcrieardia 
pUnicotta. 
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This  lower  gr^pn-sand  division  of  the  CaJcaire  grossier,  thin  and 
unimportant  in  the  eastcni  portion  ot'  the  Paris  hnisin,  acquires,  there- 
fore, greater  development  as  it  trends  westward  ;  T.thilst  at  the  same 
time  ha  organic  remains  become  more  numerous,  although  they  never 
abound  as  in  the  next  overlying  division  of  this  ioruiatioii.  Judgini^ 
from  the  minefal  character  of  the  larger  portion  of  the  Braoklesham 
Sands  and  from  the  position  of  the  Feaericardia  pfanicofttfit  Ceri- 
tkium  tjigntifeumn  aod  Nummttliffit  ia^itjains  in  that  series,  I  think 
it  probable  that  the  expansion  of  this  lower  divi:iion  of  the  Caleaire 
erossier  is  coutinned  in  a  nearly  jiro^ressive  ratio  as  it  ranges  further 
to  the  north-west  into  the  Eiiglish  area;  and  that,  taken  tnc^ether 
with  the  lower  part  or  even  the  whole  of  the  ne\t  French  divij^ion, 
they  are  here  represented  possibly  by  aljout  the  lower  *ir)0  to  300  feet 
of  argilJaceons  beds  and  yellow  and  green  sands  of  liracklesham  and 
White  Cliff  {a  &  A  ( parn)^  p.  99) .  For  in  France  the  Cerithiitm  fpgau' 
ieum  marks  a  definite  and  regular  zone,  characterizing  especially  the 
beds  forming  the  base  of  the  second  divi.-jion — those  in  near  contact 
with  the  Glauconie  grossiere ;  the  Venerituirdia  jtimiicostu  is  also  com- 
mon in  that  zone,  but  more  particularly  marks  the  uppermost  beds 
of  the  Glauconie  grossiire ;  whilst  the  Nummtditt^a  leerif/atus  is  more 
especially  characteristic  of  the  upper  portion  of  the  same  lower  divi- 
lion.  Now  in  Brackles!iain  Bay  the  beds  containing  the  CeritAium 
pj/anteitm,mn\  those  in  which  the  F enericardia plamcoita  so  abounds, 
crop  out  in  about  the  centre  of  the  Bay  ;  whilst  along  the  shore 
southward  towards  8elsea  Bill  a  succession  nf  other  strata,  with  nu- 
merous other  fossils,  outcrop  in  ascending  order.  In  descending  order, 
although  tlie  junction  of  the  lower  beds  with  the  London  Clay  can- 
uot  here  be  traced,  yet  it  is  evident  from  the  general  character  of  the 
whole  gT<^ujJ  fhat  foasiliferous  beds  descend  very  low  in  the  scries. 
Here  the  Brack leshain  Sands  seem  to  be  fossihferoos  nearly  through- 
out ;  in  White  Cliff  Bay  the  lower  beds  are  only  partly  fo«siUferous ; 
whilst  at  Alum  Bay  the  whole  series  is  perfectly  unproductive. 

On  the  whole  a  greater  develo[>ment,  at  the  commencement  of  the 
Calcaire  gros:?iier  period,  of  mineral  mass,  and  conditions  rather 
more  favourable  for  lite,  in  England  than  in  France,  are  probably  the 
muses  why  we  find  at  Brackleshani  so  large  a  proportiow  of  the  shells 
of  the  Lits  co*jnilliers  relatively  to  the  total  number  of  French  spe- 
cies occurring  there.  At  the  same  time  these  early  more  tavour- 
able  life- conditions  led  to  the  existence  of  a  greater  number  of  species 
which  died  out  before  the  period  of  the  Barton  Clays,  and  which 
help»  on  one  side,  to  give  to  the  Bracklesham  Sands  more  distinctive- 
ness as  regards  that  zone  than  the  Calcairc  gros^ier  exhibits  with 
respect  to  the  8ublcs  moyens. 

2.  The  second  and  main  division  of  the  Calcaire  grossier  (the  one 
from  which  it  derives  its  name)  commences  near  llheims  and  Epernay, 
between  which  jilaces,  at  Courtagnon,  it  is  only  a  few  feet  thick.  It 
however  rajtidly  expands,  and  attains,  five  miles  further  west,  at  the 
celebrated  locality  of  Ibniiery,  a  thickness  of  many  feet.  Near  Chateau 
Thierry  it  is  21  to  2,7  feet  thick,  and  further  westward,  at  places  in  the 
ncighlxmrhood  of  Chautilly  and  Crcil,  where  these  beds  are  very  largely 
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worked  for  building-stone,  they  are  above  40  feet,  and,  at  aonie  spotA 
near  Cleraiont  mentioned  by  M»  Graves,  46  feci  thick*.  Piocceoinf 
itill  westward  in  the  direction  of  Normandy  this  dirisian 
in  thickness.  M.  Graves  give§  no  separate  meastireineiita  of; 
he  states  that  at  St.  Cyr-sur-Chars  the  thickness  of  tite  ** ' 
calcaire"  (in  which  are  included  this  and  the  next  diviaioai)  d 
exceed  25  to  'A2  feet ;  whilst  at  the  western  escarpment  of  to* 
tertiaries  the  thickness  of  these  strata  Tarie*  from  ti  to  16  ftH 

It  is  in  this  part  of  the  Calcaire  grossier  that  the  rich 
of  Grignon,  Damery,  and  Courtagnon  occur.  The  faunii 
many  hundred  species  ;  but  again,  confining  onrselvcg  to  ikm  liili  dt 
the  more  abundaut  nnd  common  species  mentioned  hj  M.  GfSfW 
from  Hermes,  Mouchy-le-Chatel,  Ully-^t.-Georgea,  Amfalaiimllcv 
Parnes,  Chaumont,  S^c,  which  only  amount  to  about  120,  I  find  tlmt 
nf  that  nutiibcr  tht*  following  57  range  to  Brackieshatn,  btsaidtt  lb* 
larger  pro|M>rtion  of  those  enumerated  above  in  the  finl 
division.  In  the  same  way,  many  of  the  following  vrt  Ibond  ha 
lower  division.  These  lists  are  merely  intended  to  abow 
eies  which,  according  to  M.  Graves's  numerous  local  deUila,  arti 
mo«t  common  and  typical  iu  the  two  lones.  As  it  can 
he  said  that  any  species  are  distinctly  peculiar  to  the  kn 
I  have  taken  the  first  and  tecoud  divisions  tu^th«r  in  tW 
list  at  p.  93-97. 


Bclosepin  ac'pinidca. 
Bifrontin  bifrons. 

• diijtineUL 

— -*  miirgitiiitA. 
Caneeliana  cottulata. 
Cerithium  gigmoteum* 
Contifl  nntediluviauusT 

Dielphinula  WamiL 


Norn 

nimiiu 

MargiDula  •bui 

ovulatA. 

Mclauia  co«lclliita. 
Morvx  thcanoatus. 
Natica  ilcprena. 
— — ►  ■plurrim. 

WilUrmeltii. 

PanBOftborua 


8oi 

patttlitni. 

Tumstetla 
Turriti^Ua  cahnilcnt» 

sulcata. 

inullisulcata. 

Voluu  fithara. 

moririna. 

apii 


Area  iNlifT0frta> 
Cardtnin  hifipopvuiii. 
QbaaagigaA. 
Corbula  gallira. 
■         nigofla. 
CraantclJii  compriaM. 
Cytberta  niCidtua. 
— ^—  M*tDisiileat^ 


Pwiifotoma  dentate 

—  granuUtji. 


Kiwtuverwna. 

P^rttla  nekilis. 
Rtaioa  cocblearclla. 
KiMiti'lUria  marroprfnu 
Scakrim  trnutUinirna. 


pMtrtBataM- 


Wneriranlia  imbrmlA. 


M.  D*Ardiiae  m«BtiOM  la  one  flaca  60  lo  65  fMt  i  p.  &90w 
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It  would  appear  that  this  division  of  the  Galcairc  grossier  is  most 
largely  developed  towards  the  centre  of  the  Paris  basin.  As  it  trends 
westward  into  the  department  of  the  Oise,  the  lower  beds  become  more 
mixed  with  green  saad.^,  and  the  calcareous  strata  become  thinner. 
In  England  the  calcareous  beds,  properly  so  called,  are  entirely 
wanting,  being  replaced  by  yellow  and  green  sands«  with  some  cal- 
careous matter  and  brownish  laintuated  clays.  The  abund^uice  of 
many  of  the  common  French  species  in  the  middle  of  the  Brack- 
leafaam  series  leaves,  however,  little  doubt  of  the  contemporaneity  of 
that  particular  portion  with  the  Grignon  and  Parnes  zone.  Never- 
theless from  the  circumstance  of  the  green-sand  sediment,  originally 
common  to  the  two  areas,  having  continued  to  prevail,  but  iu  a  more 
muddy  condition,  iu  the  English  area,  whilst  calcareous  sands  formed 
at  tliis  period  the  sea-bed  in  the  French  area,  those  creatures  which 
the  former  conditions  more  particnkrly  suited, — such  as  the  Aum- 
muiileSt  and  many  of  the  siphonate  lamellibranchiates, — continued 
to  live  and  abound  in  England  after  they  ceased  to  be  numerous  iu 
France.  At  the  same  time  the  excessive  development  of  other  Mol- 
lusca,  of  which  the  calcareous  sea-bed  favoured  the  existence  in 
France,  has  no  parallel  in  this  country  :  comparatively  few  (apparently 
not  23  per  cent,)  passed  at  this  period  from  the  one  to  the  other 
g«*ogTaphicaI  area. 

3.  The  last  division  passes  yery  gradually  into  the  next»  or  thirds 
divisiou.  The  distinction  is  more  marked  in  the  Aisne  than  in  the 
OiBc.  In  the  eastward  of  the  Paris  basin  this  division  is  from  4  to  8 
feet  thick  ;  it  soon  expands  to  10  feet ;  and,  as  it  approaches  the  Oise, 
attains  its  maxinuun  thickness  of  from  25  to  30  feet.  Iu  the  ad- 
jacent parts  of  the  Oise  it  is  from  20  to  2  "i  feel,  decreasing  to  a  few 
feet  in  thickness  as  it  trends  further  westward- 

A  great  change  here  takes  place  in  the  character  of  the  organic 
remains.  Instead  of  the  rich  marine  fauna  of  the  underhing  beds, 
we  perceive  the  setting-in  of  tVcshwater  conditions,  and  find  a 
comparatively  limited  fauna.  The  raariue  shells  become  few  and 
scarce  ;  brackish-water  and  ffistunrine  shells  preponderate ;  several 
species  of  Cerifhium  are  so  abundant,  that  these  beds  are  sometiines 
called  the  "  Calcaire  a  Cerites.*'  Miliolites  likewise  occur  in  great 
profusion  {**  Calcaire  i\  Miliolites").  Freshwater  shells — Pahtdina^ 
Limnisa,  and  Planorbu — become  common  in  places.  Some  land- 
shells  are  also  met  with  j  the  Ctfcfostoma  mumia  here  occurs  for  the 
first  time.  The  number  of  S[jecies  enumerated  by  M.  Graves  from 
Mouy,  Bonqueval,  and  Cliambors  amount  to  about  forty.  Of  the 
characteristic  species  of  this  division  in  the  Aisae  and  Oise,  only  a 
few  occur  at  Bracklesham  ;  the  following  arc  the  principal ; — 

Cerithium  calcitrapoidei.  Crassatella  rostnita, 

— —  cristatum.  Cytherea  elegans. 

-- —  echitSnoides.  stnatida. 

seraicorouatum.  VenerkrartUa  elegans. 

Turritelltt  fasciata. 

There  are  others  besides  which  are  common  throughout. 

Unlike  the  two  preceding  divisions,  the  fossils  of  this  one  are  suf- 
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fictentlj  distinct  for  M*  D* ArchiJic  to  give  a  separate  list  of  fktmt 
the  department  of  the  Aisnc*.     They  there  amount  to  ^6. 

Id  Frauce  this  divbiou  appears  to  iudicate  a  shaUowixig  or 
up  of  the  aea-bed,  the  occasional  prevalence  of  freah 
water,  and  the  proximity  of  dry  land,  whereas  in  the  Ki^Krii  Sffm 
uo  evidence  of  a  like  condition  exists.     On  the  eootimrj*  the  pre» 
ceding  conditions  of  sea-bed  seem  but  little  changed,  and  rmum 
qucutly,  whilst  we  had  in  France  A  terrestrial,  freshwater,  aiul  MJtiM 
nne  fauna,  in  England  a  purely  marine  fauna  still  obtaiued,  TWitlaHg 
the  French  fauna,  as  a  whole,  is  peculiar  to  France,  and  is  ool  repi^ 
senled  in  ihi^  country  ;   but  still  the  synchronism  of  the  diTiaiiHi  I* 
indicated  through  the  circimi stance,  that  there  are  intercalated  tnuiiic 
IkhIs  in  the  French  division  containing  shells  which  form  part  oftha 
English  manue  fauna  of  that  period* 

•i.  The  fourtli  or  uppermott  division  is  not  of^eu  of  much  import* 
ance.  It  is  but  tittle  developed  in  the  Marue,  but  swelli  oat  and 
becomes  well  marked  in  the  Aisue^  where,  according  to  M.  D'Anlttai^ 
it  attains  a  thickness  of  nearly  60  feet.  In  the  Uisc  this  efOianilDia 
Dot  exceed  25  feet  m  thicknfM  :  ai  it  ranges  wei»tw&rd  in  thia  affair 
ment  it  decreases  to  1 2  and  3  feet,  and  appears  to  thin  out  altogmar, 
or  nearlv  so,  before  we  reach  the  limit*  of  the  Tertiary  am.  Near 
Paris  this  division  is  known  as  the  '*  caillasaes."  lu  the  Aiiory  whaiv  — 
tliese  )»eds  are  most  largely  drvelo^ied,  they  usiudly  oontani  Tcrj  lav  ■ 
or  no  fossil* »  in  afipearauce  thev  cloaely  resemble  tome  of  the  cainpact  ^ 
white  and  light'^reen  marls  of  tha  freshwater  series  of  Mantmartir* 
In  BOtne  plaoea  the  Cyclo§toma  mnntia  is  ihe  only  shell  that  can  ha 
diatinguiihed.  At  other  places  M.  D'Archtac  found  tt 
with  two  or  three  species  of  Cfrithiitm,  whilst  tiearrr  to  Paiia 
two  fthelU  occur  associated  with  uuml>erit  of  PaiNdma,  LiauMaa;  aad 
Planorhis.     M.  C.  D'Orbigny  alflo,  in  il*  tbesa  boda  ia  iha 

neighbourhood  of  Part^.  mentiooa  the  e  of  Cve/oaleaMi; 

Cyclai,  Limtuta,  and  Paiuilma,  together  with  Corbmlm,  FrmmM,  mad 
Cerithiumf.  Am  thiii  bed  ranges  eastward,  it  beooawa  thiooer,  aad 
Iha  dMfaetar  of  its  organic  remains  is  modttMt  far  M.  Omm  data 
not  nocioa  the  occurrence  of  land-shells,  and  martkxia  only  one  fi«b- 
Wfttcr  nhell,  the  Paludina  nana^  whereaa  ha  gbee  a  list  of  n 
iah-watcr  species  almost  all  common  to  the imder lying  beda.  Of 
only  one  »|)ecie»,  the  Crauatefia  rosirato^  occurs  at  Brackleaham. 

The  upper  two  divisions  of  the  Calcaire  g^rossior  may  pomihl? 
correspond  with  the  upper  130  to  2(K)  feet  of  the  BrackleabaB  aad 
UTiite  Cliff  Bay  beds.  {c.  and  part  of  A.  T) 

It  thus  ap|wars  that  (he  uf^r  Calcaire  groasier  is  in  the  riwUfu 
part    of  the  French  Imain  almost  entirely  freshwat^ ; 
ccinditions  are  less  markiMl  in  the  central  area,  are  much 
the  eastern,  and  do  not  exist  at  all  in  England*  where  marina 
continue  up  to  the  very  top  of  the  Uracklesham  seniTi,     Uf  I 
foasila  which  M.  Graven  i|uotes  from  Iheae  ImhU,  two  are 
are  not  found  in  the  other  diviaioiia  of  the  i*alcairr 

•  M^m  Soe.  C^l.  dc  FraiK^.  toL  f.  p.S9ft. 
t  Tab.  t^B.    Bui  few 
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are  met  with  in  the  overlying  Sables  moyens.  This  aetting-in  of 
newer  forma  appears,  however,  from  a  recent  discovery  of  Mr.  Ed- 
wards, to  be  much  more  marked  in  this  country  at  a  spot  near  Brani- 
shaw,  between  Lyndhurst  and  Salisbury.  The  superpOBitioii  of  the 
bed  13  not  shown  ;  but,  judging  froni  its  place  of  outcrop  and  its  fossils, 
I  should  place  it  at  the  top  of  the  Bracklesham  series.  From  this  bed 
103  species  of  MoUusca  Lave  been  obtained,  and  of  this  number  45 
are  Barton  species — a  much  larger  proportion  (in  the  ratio  of  43  to  30) 
than  exists  at  Bracklesham.  As  in  the  lower  Bracklesham  zone,  iu 
which  we  have  a  larger  preponderance  than  in  France  of  the  fossils 
of  the  next  underlying  scries,  so  in  this  upper  ont  we  hare  a  nearer 
agreement  with  the  taunaof  the  overlying  series  ;  for  in  France,  taking 
the  total  of  the  Calcaire  grossier  species,  35  per  cent,  range  upwards, 
whilst  at  Bramshaw  the  projiortiuii  passing  upwards  is  43  per  cent. 
Not  only  is  the  proportion  of  Barton  species  so  much  larger  in  this  hed» 
bat  there  are  also  found  in  it  several  species  which  in  France  do  not 
appear  until  the  period  of  the  Sables  moyens.  In  England,  on  the  con- 
trary, some  of  these  latter  species*  have  not  been  foimd  in  the  Barton 
Clays,  presenting  us  therefore  with  the  anomaly  of  species  charac- 
terizing the  upper  zone  of  one  formation  iu  England,  absent  hi  the 
synchronous  zone  in  France,  migrating  to  and  tlonrishing  in  that 
latter  area  in  the  next  overlying  acrieSt  whilst  in  the  contemporanenus 
English  beds  they  are  wanting.  This  in  tact  is  a  pliJEuomenou  ap- 
pMently  common  throughout  the  Eocene  series,  and  should  render 
VB  ▼Cty  careful  in  drawing  any  conclusions  from  obaervationa  upon  a 
lituitcd  number  of  organic  remains. 

Although  the  four  subdivisions  of  the  Calcaire  grossier  are 
generally  maintained  and  sufficiently  well  marked,  still  it  must  not 
be  supposed  that  they  are  independent.  On  the  contrary,  it  is  often 
difficult  to  draw  a  line  of  separation  between  them*  Not  only  do 
they  pass  one  into  another  by  litliological  charncters,  but  also  by 
organic  remains ;  yet  on  the  whole  these  latter,  taken  in  conjunction 
with  the  mineral  mass,  are  sufficient  to  give  to  each  subdivision  a 
peculiar  tvpe  and  character  of  its  own,  not  otdy  over  the  whole 
French  area,  but  in  some  instances  shadowing  their  features  in  ad- 
jacent Tertiary  areas  of  the  same  age. 

The  cause  of  the  great  actual  ditterence  in  the  French  and  English 
series  arises  probably  from  the  more  marine  conditions  maintained 
in  this  country  throughout  the  Calcaire  grossier  period — conditions 
resulting,  I  believe,  from  a  more  constant  and  rapid  subsidence  of 
the  English  area,  keeping  a  moderately  deep  eea,  and  serving  to 
receive  comparatively  thick  deposits  during  the  whole  of  this  period; 
whereas  the  movement  extending  only  in  part  and  in  a  very  minor 
d^^ree,  if  at  all  in  many  places,  over  the  French  area,  we  there  find 
evidence  of  the  sea  being  silted  up,  shut  out,  and  replaced  by  fresh- 
water lakes  and  lagoons.  In  all  this  inquiry  it  is  to  be  noticed 
that,  although  the  species  in  the  two  countries  differ  considerably, 
yet  on  the  whole  the  same  genera  are  conmion  in  both  :  not  only  so, 
but  the  species  are  generally  developed  in  somewhat  the  same  ratio 
*  As  ilie  Ctrithium  Baud  and  f'oiuta  mutala. 


106 


PROCECniNGS  OF  THE  GKOLOGIC4L  SOCieTY. 


with  regard  to  the  reUtiYc  richness  of  each  f&ttnit ;  atifl  tAaop 
almost «Ach  genus  presents  some  species  in  common,  the  other  fpcdra 
are  constantly  n'j)re«:ntAtive  forms.  Tlie  jirinci|ial  rxL*e{)tii>iu  art — 
in  the  instance  of  l\trbo,  TtoehvMt  Piifopsis,  itnd  hrfphtnuta,  of  rarh 
of  which  there  are  hut  3  species  iu  EiiglaaiK  whereas  in  Fraacv 
thev  are  exceedingly  numerous  ; — the  absence  here  of  Kemta,  XXmat. 
aii<{  Corbis  ; — and  the  presence  of  a  larger  proportion  of 
fishes. 


§  3.  The  Belffian  effttitalent  of  the  Cahairt  ^oMtier 
aham  SantU — Me  Brujeellian  Syaiem, 

Owing  to  the  want  of  sectioiia  in  Belgium  it  is  ver}*  difficult  to 
follow  the  succession  of  the  strata.     The  xone  of  the  Xwwmmmliim 
pfanulatus  appears  to  he  well  marked,  and  to  eomapond  with 
Lit^  coquiUiers  and  associated  sands  in  France,  and  with  the 
Bagshot  Sands  in  England. 

Above  this  there  is,  near  Brussels,  a  stratum  of  silkceot 
nbout  40  feet  thick,  considered  to  form  the  lower  part  of  the  Bnuel- 
lian  System.  To  this  succeed,  in  ascending  onler,  30  to  40  Itet  oT 
lands  with  sandstone-concretions ;  then  a  more  (^dcafooua  grccnall 
sand,  10  tVet  thicks  contaimng  many  fossils*  and  orerlaid  hj  Sliptliif 
lands  with  A'timmM/i/r*  It^igatut^  and  20  feet  of  fostiUfiNtNit  Modi 
with  calcan'ous  concretions, — making  a  total  thicknest  of  aboot  100 
feet.  The  fossils  are  confined  chiedy  to  the  upper  portion  of  tlui 
formatiott  ;  and  the  strata  decrease  io  inportance  as  th«7 
northward. 

This  iteries  of  strata  seems  to  repratiMi  lOBiCtly  the  Calcairej 
of  Frnncc  and  the  Brackleshani  $aadi  of  England.     It  oonlWBaa 
hirgi*  proportion  of  fossils  common  to  both  countries,  of  which  tha 
mowt  t'lianicterislic  speciea 


Acteoii  uHlruru*.  Laai. 
Arcii  bfurhAtiila.  Lojii* 
CnrditJi  drciuwilii*  Lam 
Cardium  poruWmiu. 
Cawidifia  earinata,  Lom, 
voiuis  depaRiitBai  orw^, 
Cofbuk  gaUiem,  Lavt. 

ni|^oaa«  Lam. 

Cyprwa  inflnta.  Lam. 
Ftitn*  Noir.  Lam. 
Lnetn«  milmtii.  Lom.^ 
gibbutuU.  lAim, 


Nttiea  eptglottina. 
labelUla^  L^aii. 


Namsaahtat 

Ortrea  flal»aUttla,~Lam. 

Pactea  picbeius.  Las*. 

SoiariuM  pafufiflit  XiaM* 

«ph«tiu8,  Laiia. 

Telhna  tenuiitTiata»  0M&, 
Tiirritalb  t«>f«bclbfta,  Um, 


Voluta  eithara.  Lam. 


Both  Sir  C.  Lyell  snd  M.  Omnlius  nHftlloy  give  liatiof  dbt 
•Uji  from  these  b<*ds.     The  one  enumrratrs  67  speciea,  and  tba 
9'i'.     Of  these,  H*J  species  are  pecuUiur  to  the  Bnuaels  beds. 


♦  \i  M,  O.  OiUllo?  Jive*  no  twttoai,  . 

cozrapoiMb  exacU jT  wtUi  ilist  of  &r  CImHst  Lyall. 


tliil  bis 
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Common  in  France  to  the 


31  range  up  into  the  Lfteken  bods.     The  foreign  distribution  of  the 
species  13  ftpproximately  na  under  : — 

Total  number  Common  in  England  to  the 

of  species  of  r * \ 

the  Bnixdlian  Lond.      BrackK      Dartori 

Iwls.  Clay.       Sands.        Clay. 
113  13  4!)  32 


Lita 
Coq. 
43 


Calc.         Sables 

gross.       mo  veils. 

73  5*6 


\Note, — In  the  foregoing  calculations  I  have  not  included  the  upper 
beds  at  Cnssc!  (^ouped  by  Sir  C,  Lyell  with  the  Sables  moyens,  but 
which  I  am  inchncd  to  place  with  the  Calcaire  grossier.  See  p.  1  It).] 


%  4.  The  Barton  Clmjs^  Sables  Moyens  or  Greg  de  Beanchampt 
and  Laekenian  Syntem. 

At  the  lime  that  I  published  ray  paper  on  the  Isle  of  Wight  Ter- 
tiaries  there  existed  no  camplete  list  of  the  fossiLs  of  the  Sables 
moyens.  The  short  liat  of  il.  D^Archiac,  in  his  *  Geology  of  the 
Aisne/  showed  about  an  equal  iminber  of  Bracklesliam  and  Barton 
speciea*.  The  Barton  species  had  always  been  referred  by  both 
Prench  and  English  geologists  to  the  C'aleaire  grossier,  and,  although 
I  felt  some  doubt  about  this  correlation,  stilU  in  the  absence  of  data 
to  test  its  accuracy  more  fidly,  1  saw  tio  sufhcient  cause  to  disturb 
the  prevailing  view.  I  thereforf  placed  the  Bnrton  Clay  on  the  le%'el 
of  tne  upper  Calcaire  grossier — a  position  to  which  1  the  more  readily 
assigned  it  aa  the  Bracklcsham  scries  nowhere  showed  traces  of  the 
freshwater  conditions  prevailing  at  the  top  of  the  Calcaire  grossier, 
but  which  do  commence  immediately  over  the  Barton  Clays,  with 
many  of  the  same  fossils,  such  as  Cyclmtmna  mumiat  Planorbin  ro- 
tundatits^  Limrusa  hngucata^  &c. 

Since  that  period  iM.  Graves  has  published  full  listsf  of  tlie  Sables 
moyens  fossils  of  the  Oise,  aud  has  alluded  to  the  circumstance  of 
Anting  amongst  them  several  Barton  species.  M,  Dunioiit  and  M. 
FIAert,  after  i-isiting  Barton,  also  expressed  their  belief  that  those 
clays  were  of  the  age  of  the  Sables  moyens,  as  many  of  the  common 
shells  of  that  French  period  were  found  there.  Such  being  the  o[>inion 
which  the  general  character  of  the  fossils  of  this  deposit  led  these 
eminent  geologists  to  form,  I  was  necessarily  led  to  reconsider  the 
question ;  and  this  further  review  of  the  physical  conditions,  and  ex- 
amination of  the  organic  remains  of  the  French  and  English  series, 
induce  me  to  adopt  the  same  conclnsions ;  the  reasons  for  so  doing 
I  purpo&e  now  to  give  in  greater  detaiL 

In  lithological  characters  the  diilVrence  between  the  Sables  moyens 
and  the  Barton  Clay  is  very  marked ;  the  former  consisting  essen- 
tially of  a  mass  of  siliceous  sands,  occasionally  passing  into  hard  sili- 
ceous sandistone,  from  80  to  1 20  feet  thick ;  and  the  latter  (in  the 
limited  sense  usually  taken)  of  compact  dark-brown  and  grey  clays 
280  to  350  feet  thick,  with  bands  of  large  septaria.  In  looking, 
however,  more  minutely  into  the  structure  of  these  deposits  we  find 
that  there  are  with  them,  as  with  the  Calcaire  grossier  and  Brackle- 

•  Mem.  Soc.  Gcol.  de  France,  vol.  v*  i>,  227.  f  Op.  cil.  p.  480, 
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sham  beds,  certain  elements  in  common  which  8«*efn  U>  coQoeet  the  CW9 
deposits,  by  showing  tbnt,  Although  no  doubt  derived  from  the  waste 
of  two  dirferent  lands,  yet  that  they  probably  were  deposited  in  tlie 
fame  aea,  as  the  sediments  pilots  partially  into  one  and  the  other  am* 
and  have  Wn  to  a  certain  extent  subjected  to  the  same  diiCurtiuig 
causes.  Taking  this  formation  in  a  horizontal  plane,  the  cfaan^M 
which  it  exhibits  as  it  ranges  from  east  to  west  in  the  Paris  area  are, 
in  a  measure,  promssiTe  (although  not  in  the  same  ratb)  ainl  in 
accordance  wit  It  the  changed  conditions  apparent  in  the  Uampilurr 
area. 

I  must,  in  the  fir^t  place,  obserre,  that  iu  the  Barton  series  I  would 
now  include  the  Hiliceous  sands  at  the  base  of  Headoo  Hill  and  at  the 
top  of  Barton  Cliff.  For.  although  they  contain  no  organic  retnain^  al 
thoae  spots,  casts  of  marine  shells,  apparently  of  the  same  specica  aa 
those  in  the  underlying  clay,  occur  in  consieferahle  nnmhcrs  in  paitl 
of  the  sands  occupying  the  same  [josition  at  White  Cliff  Bay  ;  whiki 
At  Barton>  a<ilhe  deposit  ranges  eastward  towards  Hordwel)  Cliff,  thear 
sands  alternate  with  fossiluerous  grey  daysnt  and  form  with  thrin 
passaffe-bedfl  between  the  pure  ly  marine  and  compact  Barton  CTay 
and  the  freshwater  beds  nearer  Milford,  I  would  tWrrfore  give,  as 
crjnstituting  the  Barton  series  at  the  three  places  where  it  can  be 
dislinctlv  recognised  and  measured,  the  fullctwiug  general  sections. 
They  will  serve  to  show  the  rapid  Tariatious  to  which  thi*  serica  ia 
subject  CTen  within  this  liujited  area, — the  distance  fnim  Barton  to 
Alum  Bay  being  six  milen*  and  from  Alum  Bay  to  White  Chlf  Bay 
twenty -one  miles. 


General  Section  of  the  eliff  from  fli^h  Cliff  to  Bartmt^  on  tke 
coast  of  Uamp§htre  *. 

P««C. 

(Yellow  and  white  liliceoiii tuids,  averages   .»*.,.,. alxrat  16 
Orey  sandv  day— with  AwknUk^  Cardiiimt  OU^n,  he* — 

divtdeil  by  a  wcdge-ahaped  bed  of  «ad ....abcNM  9^ 

Yellow  tiliecous  uuida .«« ^  30 

ilttsy  clAyty  »Ant\%—Chama^PfrtMnculu*,S»eMla,ke.     „  SO 
'  Hans  of  compact  bltush-grey  day  v^ith  •eptaria;  sh^Da 
dupcrtrd  throuf^oat—  VohU^  f\aw,  >/«rfv»  Pi«tiro> 

ttmttit  Cardtmmjr^tina^  Cnrhula,  kc about  ISO 

a.  i  Orev  eUy.  Hitli  sPAuia  (iCvi'IIum  Mitul  and  nhdU  .,,     ^  !jD 

Gri^  wm.lv  rUv— £e4tju,  Catadarta^  &c-    ..,     „  50 

y\               aodjpecn  ian<UtinpicaHoniof  sbelli,,.    „  14 

li.  1           >!  pebbleainsand, — aie  moderate ^  1 

Or>  reaolring  the  mass  roughly  bto  its  elerotnta,  we  find  it 
ooDsiataof— 


Clays  .. 


45  feet. 


of  tills  Mctkia,  u*  Dr.  Wright't  paper  ia  the 


rncCmm- 
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2.  Section  of  the  cliff  at  Ahtm  Bmj^  hie  of  Ul^kt, 

b.       Pure  white  Mlliueous  SMiik,  with  vellow  cky  at  base 

fDark-gjey  day.  with  septJiria  ami  few  ahells  

Dark  clayey  gVceu-sand,  with  few  fossils 

J   Itrown  anil  ^rey  I'lay  w  ith  Nummulites,  pa^iog  into  clay 
'  ^       mixed  with  green-sand ;  layers  of  sept&na; — shells  nu- 
merous     .*... „*.*.. 

.  Basement- bed  of  fliut- pebbles,  very  large 


Feet. 

HMJ? 
95 
65 


Orof— 


119 
I 

380 


Siliceoui 
Cl*yi   ... 


ids 


100  feet. 

280    „ 


SeetioR  of  the  efiff  at  IFhite  CHff  Bmj,  hie  of  m^hi^. 

Feet. 
Yellow  Kiticeous  sands :  tx»t»  of  marine  shells  in  some 

of  the  beds .....about  202 

Laminated  browo  day  and  greeaish  aand 37 

Yellow  siliceouji  sat] d ,        44 

Brow  n  aud  grc^  cky,  with  fossils  ..  ^      157 

Band  of  grey  siliceous  sandstone „         5 

Light-grey  and  brown  clay — Corbula,  Nummulites.     ,^        32 

Striped  ochraceoQs and  white  sands 12 

Lar^sh  flint- |»ebbles  and  iroEsand  (bascmeiit- bed)    1 


490 


Orof— 


Siliceous  sands   •• *..  263  feet. 

Clftvt 227    „ 


The  above  particulars  do  not  give  the  full  details  of  all  the  beds, 
but  they  give  the  general  and  prominent  mineral  masses.  In  the 
Barton  section  the  top  sands  vary  in  thickness  from  10  to  15  feet  ; 
at  Beacon-Bunny  the  underlyiug  elay  measures  about  20  feet  t,  and 
thickens  weatward  to  about  4  U  feet,  including  the  subordinate  bed  of 
siliceous  sand.  Occasional  scams  of  flint-pebbles  occur  through  the 
lower  beds  "  a  '*  in  all  three  places,  but  they  are  always  small  and 
unimportant,  and  mark  no  line  of  break  m  the  larger  layer  of  pebbles 
at  the  base  of  the  series  does.  Green  sand,  in  small  cjuantities,  is 
mixed  with  almost  all  the  clays  ;  and  all  the  parts  of  *'a"  naay  be 
considered  as  parts  of  one  miss.  These  beds  immediately  overtie 
the  sands  of  the  Bracklesbam  series.  The  sands  "A"  are  in  each 
case  overlied  by  the  green  freshwater  clays  ;  but  at  the  Barton  sec- 
tion a  thin  bed  of  sand,  full  of  eestuarine  shells,  is  interposed  between 
the  Barton  sands  and  the  freshwater  clays. 

•  See  my  paper  in  Joam.  GmI.  Soc.  vol.  ii.  pp.  2b?t-2h7.  These  sections  diJfef 
frotii  my  farmer  ones  by  some  additional  deiails  wbidj  I  have  since  been  able 
u>  observe.  No.  2  section  correapoacls  with  strata  Nos,  29  and  'M  ;  aijtl  No.  3 
stctioii  with  strata  No.  14  (part  of)  to  20  of  that  paper. 

t  The«e  are  known  a&  the  Beacon -Bun  my  beds,  and  contain  a  pecnliar  groDp  of 
brackish'water  shells. 


110 


PROCEEDINGS  OF  TBK  OEOLOGtCAL  SOCimr, 


The  iialpablt!  features  in  these  sections  ar*  the  preponJctm 
clavs,  theaecreased  importaDCeof  thesi'  c\ny»  ns  thev  range  caaCward 
and  southward,  and  the  increasing  importance  of  the  quartsofle  audi 
in  the  same  direction.  If  now  we  turn  our  attention  to  the  ottfOBt 
range  eastward  in  France  of  the  **  Sables  Movens/'  we  shall  find  oo 
apparent  relation  with  the  English  series,  lu  the  neighbourhood  of 
Ebeitns  they  consist  of  siliceous  sands  a  few  feet  thick,  and  witli  but 
few  fossils:  as  they  trend  towards  Paris  they  gradually  btcom* 
thicker,  and  at  La  Ferte-sous-Jouarre  they  present  the  followov 
section  (D^Archiac),  underlying  193  feet  of  the  grceu  niarls  uo 
freshwater  limestones  of  the  gypseotu  series : — 

PI.  Im. 

CaleoreouJi  freestone,  with  marine  remaint 5  0 

White  shelly  sand  (siliceous?) .•«••...•.  19  6 

Beds  of  saiidilOoe » »••«••••     6  6 

.1)     0 

and  overlving  U4  feet  of  "Calcaire  grosaier.'*  under  wblcii  mm 
107  feet  of  "Sables  Inferieurs^/'  Further  westward  the  suidf 
rapidly  expand;  and,  near  Viller» Cottereta,  attain  an  exerptimia) 
thickness  of  1 75  feet,  consisting  throughout  of  siliceous  sands  and 
sandstones  with  few  or  no  fossils, 

\L  IVArchiac  gives  as  the  principal  fossils  in  this  eastern  part  ot 
the  Paris  baiibi  (the  department  of  the  Aisnc) — Jttnta  »fyfopAaru^ 
Nummutitea  vnrwlttrius,  CurLula  an^ulata^  Cyrenu  tleperJita^  1^  entur 
vtliJti,  Puludtna  ytobulua^  Cmthium  thiura^  Fuau$  mimat^  Vokdtm 
labrellu^  and  Portunus  Ilt-riearti, 

Innmediatelv  west  of  this  spot  a  marked  change  Ukes  jilace :  the 
thickness  of  the  series  decreases  again  to  80  or  UO  feet,  and  crrtain 
difisions  and  physical  features,  which  become  still  more  prominent 
in  the  Disc,  set  in.  In  places  in  the  vicinity  of  Beaumont  and  Auvcrs 
there  occurs  at  the  base  of  the  "Sables  Moyens,**  in  a  bed  of 
white  sand  with  fliut-pihblcs  numerous  fossils  dfrived  from  oldrr 
tertiary  beds,  almost  all  broken  and  much  worn,  ^hove  this  thciv 
is  ol\en  a  rariable  bed  of  laminated  sandy  green  clay  without  fbaUk 
This  is  orerUed  by  30  to  40  feet  of  white  sand,  the  upper  paft  eoa* 
solidated  into  a  siliceous  sandstone.  These  are  succeeded  at  AuTefs 
hy  the  celebrated  shelly  and  conglomejate  beds  of  that  locality.  In 
lb54  this  section  presented  in  descending  order  the  following 
cession  of  strata  under  the  surfactvsoil :  — 


Seciim  ^8icm^y*t  at  Attttn,  Que. 

BiqImb  saitdstooe  and  •anda*  with  a  few  sbrlN    ...••*. 3 

TcUow  sands  full  of  ihelU.  and  with  smaU  pebbles ;  la* 

mmm  with  a  subdin  caastward...... ».. 5 

White  sndsioiio :  whiis  saad  and  aboUs I 

light-Mloiti«d  tand(soaM<tines  ths  low«r  part  tiauwd  fcr^ 

*  tlbt.  d«  i*rof.  toL  IL  ^  S7L 
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Feet, 
niginous)  with  pebblea  of  flint,  of  sMidstone,  and  of  CuJ- 
caire  grossier,  the  latter  often  pierced  by  boring  shelb ; 
laminte  with  a  aubdip  westward  ;  orgnnic  remains  nu- 
merous  >........ 5 

Light  yellow  soft  sandstuiie 2 

White  sand  and  shells 1 

Light-coloured  Baccharoid  sandstone,  with  a  few  seamB  of 
shells  and  some  pebbles  :  base  not  exposed  20 

36 

At  Hadancourt  near  Chanmont  the  "  Sables  Moyens"  appear  to 
be,  as  well  as  I  could  judge  from  a  well-section,  about  70  feet  thick, 
but  I  could  uot  there  ascertain  its  subdi^isious*.  A  cutting  on  the 
side  of  a  road  above  Triel  gave  nae  in  1855  the  following  section : — 


Road-side  Section,  IViel,  Seine  et  Oi«e. 
Feet, 
Thick-bed  lied  fresli  water  limestones.  Base  of  Calcaire  lacustre  ? 

Lamiimted  frealmater  niarl  and  limestone  ?  3 
Light-green   tiiarly  sands,  with  numerous 

small  shells  in  patehes  at  tup;  fewer  in 

the  lower  part 8 

Shelly  sandstone 3 

Un/o&silii'eroiis  clayey  sands 4 

Hard  tabular  sandatone,  no  shells    .........  3 

Light-yelluw  and  greenish  sandy  elay,  with 

few  or  no  fossils 3 


24. 

White   marls  and  freshwater  limestones. 
with  a  subordinate  bed  of  sand 9 


Sables  Moyens.  These 
beds  seein  to  belong 
to  the  upper  part  of 
this  deposit,  and  that 
the  lower  beds  are 
wanting. 


Upper  part  of  the  Cal- 
caire grossier. 


The  general  section  of  the  "  Sables  Moyens,"  as  given  by  M. 
Chas.  D'OrbigTiy  in  his  Tableau  mjuopfique,  anrl  including  more 
eipeciallj  tiie  district  wiihin  30  to  40  miles  of  Paris,  is  as  under : — 


Ft.    ill. 


1.  Ttiin  beds  of  greenish^  marl  and  brown  elay,  with  an 

intercalated  bed  of  diellv  greenish  sand — Avicuia 
fragitis,  Cerifhium  nmiubliey  Fusus  xubfy.iHnnlujf    ..► 

2.  Calcareous  sandstone,  verj'  aheUy,  sometimes  pasjsiug 

down  into  a  calcareous  and  sandy  freestuue^^Ceri- 
thium  lapidtim^  Nafioa  mutabilis,  Melania  hordeacea, 
Cylhereu  fkgans,  Portunus  Htrictirti,  &e 10 

3.  Sand  full  of  fossils,  many  rolled^j4f/r«a  styhphora, 

Nummulites  variolarius.  Cyrena  deperdita,  Cardium 
obliquunit  Voluia  labrelia,  Limnma fi 

4.  Quartzosc  sands  and  sandstone  in  places  mixed  with 

greeii  sand,  and  eontiiinin;;  masses  of  fossil  wood, 
and  sometimes  a  considerable  number  of  shells — 


G    6 


♦  Another  well  at  Curer^on,  mentioned  by  M.  Graves  (p.  445),  pves  a  thick- 
ness of  110  feet  to  the  "  Sables  Movens.'' 
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Cotbvla  gatliea,  Ludna  foxorvm,  CtrithUtm  lubfT' 
culosumt  C  mutabilef   C.  iricarinatumt  Cpehftomm 

flMnua,  lAmnma  lofUfitaUa^  &e. :  Avemge *,  60  0 

5.  Oreeiiiih'gTvy  Mxidy  marU,  iull  of  mahiie  tbelli   1  6 

6.  Greeii  marl ,.,»»•..«. » 3  0 

7.  Coaglomtirate  hvd — Fiaiularia ,..,...... •«•    0  6 

7»   0 

M.  GraTes  gives  no  exact  meftsaremeiit  of  the  Saliles  mnrnm  In 
the  Oise,  but  he  states  tliat  they  may  there  be  disliiiclij  cftviiifd* 
conimencing  at  tlie  top,  into — 


1 .  Alternating  beds  of  laud  and  sane 

marly ^  and  pebbly  * ;  numeraaa 

caaional  subordiuate  thm  In^ds  of  green  marl 

itonea  with  fresbwater  shclUt, 

2.  A  ecntral  thick  maasof  quartzose  aandi  ind  saudf tones,  with- 

out  organic  remains,  excepting  pieces  of  wood. 

3.  An  argiUnrcoua  brownisli  sandy  marl  and  sands,  rich  in  ornuuc 

remama,  containing*  as  »ulx)riliiiate  and  occasiunal  bcua  at 
the  ba»c  of  the  scries,— ^l .  Green  and  brovrn  maris.  2,  Coo- 
glomerate  of  woni  flinta,  flint-pebbles,  pebbles  of  the  C*l- 
tsaire  grouier,  and  of  the  aaudstone  of  the 


lu  the  upper  bcth  the  principal  characteristic  foatilt 
tnoniii/er,  Sofarium  trochi/ormc,  CerithtHm  Cttrdieri,  C, 
€.  Roytiif  C.  pteurofomoideSf  Modioia  teminuJa,  Chama 
Amcula  fragiliM^  Pa/uJina  nana^  Cyrena  rf^perdita^  Oiira 
iiamaf  Ottrea  eu&itust  and  thu  Porfunus  Hcncarti  and  Lickemoparm 
critpa\  and  in  the  loner  bedi— Cen'/Aiiim  trocki/orme^  C.  tuiitrm-^ 
fosum,  Conui  seahriu^atttUt  Voiuta  Branderi^  F.  digitaHmn^  Ammmt* 
Ittria  fonderoia^  Cktima  tur^iuln^  Fentrieardia  cor-ad«HN»  CorWIt 
Mm^<melfa,  Sunffttinaiana  Lamartkii^  Ottrm  mtmmnm^  and  Ymmiw 
HtH  Mrto/oWii^. 

A  ucculiar  feature  of  the  fossils  of  the  upper  diriaion  is  their  hsomHj 
Bmall  size.     In  some  of  the  subordiuate  masses  of  hard  grey 
tionar)'  sandstone  I  have  found  freshwater  shells  (Limm4fa)mi 
pebbles^   in  some  numlier^.       It  is  remarkable  in  placesa 
abundance  of  a  B|HH*ies  of  Crab — the  PortuttuM  Hrria^Fii^  Dcan« 

In  the  central  beds  there  are  found  pieces  of  silictlied  woo* 
tttanv  feel  iu  length.     The  blocks  of  sandstone  also  aomtttlPS 
roocl«i*Hke  tniTefaiDga,  aa  well  as  rrgrtable  impreMiotuicm  Um 
snrfikcet.     These  laudatooea,  generally  void  eTcn  of  soch 
mains,  are  largely  worked  for  paving-stones. 

The  fossils  of  the  lower  divksion  are  oflea  stained  yelluw,  and  the 
shells  are  somewlmt  thicker  than  those  of  the  C^caire  grower.  In 
the  conglomerate  at  the  base  of  this  division  remains  of  chr  older 
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Tertiary  strata  are  coiinuoji.  The  large  and  thick  CitculUea  crassatina 
of  the  Brachetix  Sands,  rolkd  and  worn,  is  met  with, — so  also  the 
Cyrena  cuneiformu  of  the  Argik  Pla&tiquc,  and  the  Cerithlum  ffiffan- 
teum  and  NurnmuliieJi  Uenyutuit  of  the  Calcsire  grossier*. 

I  cannot  quite  reconcile  the  account  ^iveii  by  M.  Graves  of  the 
pebble-bed,  for  he  speaks  of  it  as  though  there  were  only  one,  and 
that  one  at  or  near  the  baae  of  the  series  ;  whereas*  the  bed  aliove  de- 
Bcribed  at  Auver^,  which  also  contains  fossils  of  the  oldur  strata  and 
pebbles  of  Calcaire  grossier  pierced  by  boring  Molluscs,  is  evidently 
high  lip  in  the  "  Sables  Moyens."  The  want  of  diagrams  in  M. 
Graves^a  work  rendeis  it  dithcull  to  reconcile  what  may  possibly  be 
only  an  apparent  anomaly.  According  to  M*  Chas,  D'Orhiguy  t, 
there  are  two  conglunierate-  or  pebble-beds,  one  at  the  base  of  the 
series,  and  the  other  at  the  base  of  the  upper  division  ;  and  in  this 
view,  as  far  as  my  own  personal  observation  goes,  I  am  disposed 
to  agree. 

The  pebble-bed  of  \L  Graves  attains  its  greatest  importance  in 
the  western  part  of  the  Oise.  It  there  occasionally  forms  thick  ac* 
cnmulations  somewhat  resembling  those  of  Blackheath.  This  pebbly 
condition  of  the  deposit  constitutes  an  essential  feature  in  this  area. 


coud] 
Kpeci^ 


With  respect  to  the  organic  remains^  I  have  examined  as  to  the 
ies  quoted  by  M.  Dfshayes  aiid  M.  D'Archiac  from  the  Sables 
mojens,  and  more  particularly  the  lists  of  M.  Gravefi,  which  are  not 
only  the  most  complete,  but  also  give  the  fauim  of  that  part  of  the 
French  Sables  nioyens  area  which  approaches  nearest  to  England.  I 
have,  as  usual,  confined  myself  on  all  points  of  comparison  to  the 
~  ollnsea  exclusively,  as  they  have  been  in  both  conntrics  more  fully 

d  etjtially  worked  out  than  the  other  organic  remaius.  The  number 
of  known  species  enumerated  hy  M.  Graves  from  the  Sables  moyens 
of  the  Oise  is  377 1  from  Barton  we  have  252.  The  Barton  species 
are  thus  distributed : — 

England. 


Total 
Barloa 
Kpeciei. 

252 


Cotiunoii  to 

the  Luudou 

Clay. 


m 


Commop  to  the 

IJrackleaham 

Sands. 

1<J3 


Species 
to  Barton* 


140 


Gommoa  in  Prance  to  the 


Liia 
CcMjuilLiers. 

47 


Calcaire 
Grossier. 

82 


Sables 
Moyens. 

77 


*  Op,  cit.  p.  447.  M.  Graved  does  not,  however,  cniiskler  that  this  old  pebble- 
bed  i»  qtiiie  at  the  base  of  thi?  "  Sahlea  Moy«iis»"  lit;  thinks  that  the  acnu- 
mulation  of  tbes«  ftaiids  commenced  tranquilly,  and  was  interrupted  after  wime 
time  by  a  i>erio(l  of  disturbance,  aflcr  whicb  the  formatiau  restimed  its  regular 
course  (p.  U«).  f  Tableau  Synoptique. 
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From  this  it  would  at  first  sight  appeiir  thm  tbwe  Ba.Hoa 
had  more  affinity  with  the  Calcairc  g;rotster  than  with  the 
moycns,  as  the  actual  number  of  species  eominon  to  tlje 
greater  than  to  the  Utter  ;  but  it  must  he  remembered  that  tlie 
number  of  described  Caleaire  grossicr  shelU  is  nearly  double  ibal  oi 
the  Sables  moyeus,  consequently  the  relative  proportion  of  iWHiinoit 
species  is  greater  with  the  latter  beds,  although  the  actual  PfiWibtr 
of  Catcaire  grossier  forms  h  larger.  TnUing  the  number  of  Ci 
grosaierTestacea  to  be  (ifi  I  and  of  the  Sables  moveiu  377.  ttw  \ 
per-centage  pmportion  of  the  sptH:ie&  of  each  of  these  gr(m]M 
ring  at  fiartoo  is —  j 

Calcaire  grossier  12-4  ;  Sables  raoyeus  21  ;  or  as  4  :  7  newrhr. 

At  the  same  time  the  quej^tiou  is  rendered  more  tOTolffed  by  thr 
circumstance  that  there  are  as  many  as  IH  Calrmire  m««trr  fpccica 
which  <lo  not  appear  in  the  Brniklesham  Sand^,  but  which  are  fottiid 
in  the  Barton  Clays*  ;  and  in  the  ssame  way  there  are  aeirrral  Bnck- 
le.sham  specie**  wliieh  I  do  not  find  quoted  from  the  Cakaifv  { 
but  are  found  in  the  Sables  moyenst.  This  shows  hom 
it  is  to  take  the  entire  group  uf  organic  remaina,  for,  taiMimiag  tb 
species  to  be  correctly  detertniuetl,  it  seemt  impoatUe  Ul  IMlly 
felated  divihious  of  thiii  description  to  found  any  enflkMHt  affgnOMBt 
mpMting  the  synchronism  of  the  strata  upon  the  OUMITf MIC^  4lf  tBf 
one  or  even  several  common  species,  although  they  may  br  ordiHilj 
forms  in  one  )iarucular  area. 

It  in  alrui  til  be  ob>»eiTed  that  of  the  se^Ai  CarA  dcietfttd  hf  U, 
Milne-Kdward!*  from  Barton  he  has  mentioiMd  only  «M  Frawk 
specie;),  and  that  one  from  the  Calcairc  groaoier,  lltlumll  tlM  ^  " 
move  us  are  eharacterited  by  a  confiderable  number  ortlM  d 
ibtiila.     Further,  one  only  of  the  »i\  Barton  Atmeli^ 
tb«  fight  Echinodermt  have  yet  been  rcoogniied  in  the  SaUet  i 
Of  the  few  scarce  Fbhiai  Reptiles,  and  larger  Crustacea  wbielt 
in  both  dcposita,  none  have  at  the  nresent  time  been  detenniaad  to 
be  common  to  the  two.     All  these,  howeirer,  require  a  mors 
and  extended  comparuw>n  than  has  hitherto  been 

The  sanne  with  the  Foraminifera  :  of  the  Mvcnl 
in  the  Sablea  moyens,  only  one,  but  thai  howcTrr  a 
iatic  one»  has  yet  been  note<l  in  the  Barton  Clay,  vix*  the  \m^^mmiiift 
wmioiariuji.  There  are  many  other  species,  but  the  genera  oolj  bare 
yet  been  determined. 

The  micri)!»r<ipic  Crustacea  have  been  determined  bjr  Mr.  Rnpcrt 
Jones,  to  whom  I  am  indebted  for  a  1L«1  which  shown  that  outt  mOm 
Mi  Barton  species,  tliere  are  6  which  are  found  in  the  Caloure 
kier.  aiul  onlv  fi  in  the  Sables  moveua. 


•  ladadinf  th«  following 

ffaiirte  fumiruloam,  Murex  rrupm,  M.  trifil^rPi^M,  Sit  pMw  tkrt4 

t  iMliidtaa  lbs  S^haBpmdtnm,  X  hmt^U,  Orha  ^iMmt,  r«Ma  ikm^ 
AK  AfisAra  Aiphhi,  sad  IWMm  Ivmuku. 
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Both  deposits  are  marked  liy  n  jiancit y  of  Cephalofw>dfl.  Not  a 
single  species  of  Nautilus  has  yet  been  Cjuoteil  frorn  either  countryt 
Freshwater  shells  are  very  scarce  in  the  liarton  (!Uy  proper,  wliercas 
the  Sable.s  moyens,  ei^pecially  the  upper  beds»  coutain  a  considerable 
number,  including  several  species  of  Limntsa  and  Cijcioitotna,  genera 
not  occurring  at  Barton.  lu  both  deposits  there  is  a  profusion  of 
molliLses  of  the  genera  Fttsun^  Piturotoma^  Lucina^  and  Corhuh. 

Other  evidence  therelore  of  the  contemporaneity  of  these  beds  ia 
required.  First,  if  we  look  to  see  what  apeeiea  there  are  in  common, 
we  shall  find  that,  although  not  numerous,  they  are  well  marked 
wid  characteristic.  The  following  shells  arc  common  and  special  to 
thj«  zone  both  in  France  arid  England  :  — 

Ceritbium  mutabite,  Lam, 
Chama  tquanjoisa,  Brand, 
Conus  seabnusetihis.  Sow. 
Luema  ambij^oa,  ZJ'c/r. 

Menardi,  Desk. 

Modioli!  Heminuda,  Desk. 
OhvA  Branderi,  Sow. 

and  I  think,  probably, — 

Voh-aria  iieutiuscula,  Sow,  1 


Petrtuncuhi*  deletus,  Brand, 
Trocbus  monilitVr,  Lnm, 

patelUrus^  Dttth, 

Veuehraniia  cor-nviuui.  Lam. 
Volma  anibijjua,  Brand. 
— —  albleta,  Sow. 
de])fiupenita,  Scifi, 


Corbula  uiubonclta,  Deth. 

Whilst  the  following  species,  although  extending  into  other  beds  in 
England,  are  peculiar  to  the  Sables  moyens  in  France : — 

Cancellana  evulsa,  Brand.  ?  Miiri'X  asper,  Brand. 

Clavagt4la  coronata,  Desk.  Voluta  digitalina.  Lam. 

If,  further,  we  measure  the  distinctiveness  of  each  fauna  in  its  owu 
area,  we  shall  tind  that  the  two  dejiosits  are  distinguished  by  a 
nearly  like  amount  of  difterence.  Thus  the  relative  proportion  of 
all  the  species  ranging  from  the  lower  to  the  upper  deposits  in  each 
country  respectively  is  in  the  following  ratio : — 

Barton ,  ,  .      30  Sables  moyena. ...      35 

Bmcklesham   .,..    100  Calcaire  grossier . .    100 

Whilst  if  we  take  the  pcr-centage  in  descending  order,  we  have : 

Barton. 100  Sables  moyen^,  ,  . .    100 

Brackleshain   ,  -  . .      45  Calcairo  gross ler  . .      50 

These  are  only  submitted  as  Approximate  numbers  *, 

fief f/i urn, — Above  the  Bruxellian  System  in  Belgium  there  are 
20  to  dO  feet  or  more  of  green  and  yellow  sands  occasionally  pebbly 
at  base.  M.  Duniont  haa  termed  these  the  Laekenian  System,  and 
considers  them,  as  does  Sir  C  Lyell,  to  be  the  equivalent  of  the 
Barton  Clay.  There  appears  a  difficulty  connected  with  snob  a  cor- 
relation, inasmuch  as  the  proportions  of  Barton  and   Bracklcihaiii 

*  The  amount  of  ditference  betKreen  the  two  Frenoh  deposits  wits  Ant  distinctly 
noticed  by  M.  D'Aichiac  in  lt»37  (Bull.  Soe.  Geol.)-  Out  of  320  spcdw  of 
••  Sables  m«yen»**  hhelb,  he  eslimaicd  that  lli6  ranged  from  strata  lowir  iii  the 
Bocene  series,  and  that  154  were  iieculiar  to  tbat  fonoation. 


ii6 
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shfll^  appear  so  e(|ual  iti  this  aud  the  underUing  formntioii;  kuti 
still  the  number  of*  Calcaire  grossier  specie*  is  very  miidi  lean*.    Ifj 
we  treat  this  question  as  we  have  done  the  previous  one  reaprrtini^ 
Barton,  aud  take  the  proportion  of  species  common  in  the  two  siir- 
cesstve  periods  in  each  urea,  we  obtain  the  following  rrmlt :  — 

Sir  C.  Lvcll  gives  5S  species  of  Molluscs  from  the  Laeken  ht^ 
and  M.  jrflalloy  84. 

Common  m  England  to  the      Common  ia  f nuica  I0  ifct 

Total   niimbcT   of       , • ^ 

ipecteaoftbc  Lond.      Brack-      Bartoa 

Laeken  b^da.  clay.       lohain.      clay. 

95  8  3G  31 

If  we  consider  the  actual  magnitude  of  each  fauiui  iu  the 
typical  provinces,  and  take  the  number  of  Molluscs  iu  the  CaUairv 
grCMHuer,  Brackle^iiiam  Sands,  Sables  moyens,  and  Barton  Clmy 
respectively  (if)!,  36S,  377,  and  '2S2,  then  of  each  of  theae' 
there  are  in  the  Laeken  beds  the  following  per  ceutage  :— 

Orackleahain 9'&         Baitoa 12*    or  aa  3  1  4 

Calcaire  groMter  6*7         Sablei  moftm    8*&  or  ai  1 1  4 

showing  a  difference  considerably  less  Ihnn  that  which   i*  ex' 
by  the  equivahnt  de|)osits  in  the  French  and  English  areM» 
aUU  aooiewhat  in  favour  of  afBuities  between  the  Laeken 
the  Sables  moyens. 

If  we  apply  the  pcr^centage  test  to  note  the  actual  difft 
iM^twii'n  the  two  deiioititM  iu  the  Belgian  area,  we  find  alao 
aiir>maly  ;  for  their  di^^tinctivenesa  is  greater  than  between  the  «{ai* 
vatent  French  and  English  beds.     Thus  the  aboTe>nAined  liata  iMi 
only  29  tiptHnes  coinnion  to  the  Brussels  and  Laeken  li«ds. 
gives  the  pro|iortion  of  sheila  ranging  from  the  lower  to  the 
deposits  as — 

LMken  beds    .  27 

Bniawslabeds.. .  LOO 


BcrtM^ 


a  proportion  t  cannot  reconcile  with  the  other  facta.     The 

*  As  t  cannot  Uelp  feeling  soow  dottbt  ia  tbe  oorrabliaa  imgMftai  bt  Ik 
C.  LtcD  of  ibe  upper  bedi  at  Caswl  (/aad  f .  ffs.  4  and  ftw_^  cit)  iM  lit 
BartoD  CUv  and  Salitoa  tMjraaa,  I  hava  exdnded  the 
fuUowitig  eaiculatioos,  aad  eoaflaed  nyadf  to  hk 
AMbttaf  It  ki  tru^  that  ikt-  SmmmndUm  iwHelirfiM  eeeois  la  iht 
IsitMlderad  |»<-(-tili«r  t«»  the  Satilee  mojreaa,  jrei  it  la  act  BnHid  la  ihai  apse  ia 
tialiBd.  as  It  ift  at^iMireAUy  fauod  with  JV.  Imiftm  ia  tka  Prarllaihaia  Sanii  «l 
tiMlilccrWigkl(Q.J.O.S.««LTlii.  p.»4.iia/r).  We  bava  aba  la  mI«  the  aa> 
enireaaeartlia  CtrUkimmt^mimm,  i^ich  la  feoad  aMOdatod  witli  tha  .V. 
leHtif  at  Cattel.  and 
Calcaire  icroMter  zona,  fyutber, 
Cu^mm  tmftdmm,  aad  Ftetm  t  etimndrflne, 

the  CakalM  croeiier  aad  Oneklcaham  Sands ;  the  laff|cr  aaaibar  \m 
» ba  Iha  (    "      ' 


ftMril  ba«li  ia  fMaee  aad  Raglaad  la  eairtaad  m  tte 
;lMr.  «ith  iIm  aaoealiaa  of  the  Nmtim  ■B^ya9Hi» 
en  r^emdUm,  all  the  other  ibrtlga  ipedci  lialaiV  la 
leklcaham  Sands ;  the  laf|cr  aaaibar  fas  ftM  sppf 
r  that  ions.  M  whiah  araaa  I  thaiM  ha  lariaii  la 


lat  to  BM  to  ha  tha  Umlh  of  that  aans«  la  whiah  graaa  I 
rdhr  thcaa  Caaael  bads,    t  will  aot, havavar,  ear  IhaSiba  1 


feadls  of  that  aana«  la  wbleb 

havavar,  uf  Ibiiiha 
Iha  blabflinbeda  aii^ 


MtbtrwaatiacaiCaafteL    Someoriliablabflr  bedaaii^9nealabaaflhaiii& 
Iff  owa  asaauaataaa  <4  that  bill  hat  aol  bsea  mlBcteaUy  deiaibd  la  ifaah  Itwm 


patiaaal  haowla4ga* 
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clays  also  exhibit  31 


with  the  Laeken  beds,  and 


species 
32  with  the  Brussels  betL 
I  There  are,  however,  in  th(*  Laekeii  beds  some  of  the  characteristic 

^^jhells  of  the  upper  French  aud  English  zone,  as  the 

r ' 

m 


Avieula  fragihs,  Defr, 
BuUa  co09trictfl^  Sow, 
— —  Sowerbvi,  Nyst. 
Ciu-diuxn  tiirf^idiim.  Brand. 
Corbulft  timboiieiln.  Desk. 

pis II m,  Sow. 

Crassiitella  plicata,  Sow, 


Cypricardia  peetinifera.  Sow. 
Lui-iiui  ambigua,  Defr. 

saxnruiii,  hum. 

Oiitrea  gigaoten.  Brand, 
Tiirritclla  b  re  vis.  Sow. 
Veiierupia  striatida,  Desk* 


W 


The  Nutmff  It  fifes  parioiarius^  which  in  Fiance  characterizes  the 

loue  of  the  Sablea  moyeiis,  appears,  iii  Belgium,  to  have  lived  in  the 

per  beds  of  the  Bruxellian  System,  as  there  is  some  reason  to 

licve  that  it  rlid  in  the  upper  part  of  the  Bracklesham  series  in 

England,     At  the  same  tinie,  if  the  Belj^iaii  divisions  are  rightly 

drawn,  many  species  pecnliar  to  the  underlying  aione  in  France  and 

England  appear  in  Belgium  to  have  reached  on  to  the  Laeken  period. 

niongst  thena  especially  the  Belgian  g:eolog:ista  give  the  CejitMum 

\yanteumf  Scalarift  ^rispa,  Cardiia  imhncaiUf  CfaMQlellu  comprema, 

ecten  imbricatusy  aud  some  others.    The  paucity  of  Fleurotoma'  and 

ihia  in  both  divisions  in  the  Belgian  area,  contrasts  strongly  with 

eir  abmidance  in  Fraucc  and  England,     On  the  whole,  the  atlinities 

the  Laeken  beds  are  rather  greater  with  the  Barton  clays  and  the 

hies  moyeua  than  with  the  other  zones;  still  I  coiisider  the  tpiestion 

open  one.     it  is  possible  that  the  Laeken  beds  may  be  the  marine 

fequivalents  of  the  upper  Calcaire  grossier,  like  the  Branishaw  beds  ; 

or  it  is  possible  tliat  the  appareut  confusion  may  be  caused  by  an 

intermixture  of  the  fossils  of  some  of  the  lower  beds, — ^the  eejuivalents 

of  the  Lits  Coquilliers,  or  of  those  of  the  upper  divisions. 


The  following  is  a  list  of  the  organic  remains  found  in  the  Barton 
Clay.  Three  sets  of  columns  are  added, — the  first  showiug  the 
nuige  of  the  Barton  species  in  the  other  nnderlyiug  English  Ter- 
tiaries,  the  second  in  the  contemporaneous  and  underlying  French 
Tertiaries,  and  the  third  in  the  conteraporanCLius  and  ne\t  under- 
lying Belgian  series.  For  the  Paris  area  my  authorities  are  M,  I>es- 
haves,  M.  Graves,  and  M.  D'Archiac,  and  my  own  collection  ;  and  for 
Belgian  area  Sir  Charles  Lycll  and  AL  Oinalins  D'Oalloy  *. 

Mr>  Edwardx  and  Mr.  Morriit  bave  kiniUy  examined  aad  corrected  this  liijt ; 
and  to  Mr.  Rupert  Joaes  I  am  indebted  for  the  additba  of  the  varioos  species  of 
imiCTOiOOpic  Crustacea.     Feb.  1H57* 


IIH  PROCEEDINGS  or  THE  GKOI.UIitCAI.  80C1KTY. 

Table  of  Barton  Fossils. 


ICoJIciMm  ol  tbe  Barton  Claj. 


Acteon  (TorTittclla,  Lam.)  cntuittu,  Sow 

w.  cloiiKitut.  Sotp ........4.... 

fcnnlntiM,  Ckmrktm,  ...,. , 

inflitut,  fl^. »" 

' ( Bulla,  Brund.)  timtilatus»  Sov. 

AdeorbU  cl^gani,  CAtfrfrmp. ♦ 

AneillariA  bumnuMJCB,  Lam.     (A.  tubtt 

Ul*.  Sem',) ., 

cBiialifcrat  Lam,  f  A.tarritelU.^ew.) 

Uuednum  (Daphndla)  junceam*  Sow,.,, 

ttTatiim,  Sow.  (B.  dctcrtunit  Br,). 

Butl»a 

0o)U  itl^uAtA,  S,  (TV.  temiitrtAUt  D.) 
—•  eonoluB,  Z^ntA.  } 

corontta,  Lnm^  ,„ 

Dcfmncii.  A»iP.  (B.llgntri*,  ikO,) 

^ —  conithcta,  Smg* 

^=-  cUiptica,  Stt§^  .♦ * *^. 

eiktcnta.  Snp 

nioaa.  Sov.  (ttriatella.  Ihak.) 

^  iDdaa,  fi/ir.  ..,.,.....«.„.,..„ 

lancTolaU,  Sam. 

^^"  oTuiatS|i  ljfm»  ■.*•••<«•■««■«.«•»*•»•••*• 
■         Sowrrhvi,  Sytt 

Calfpinea  ohliqna.  &np.  ••« 

~^  troduHiffliiat  AiMii  ....•«■«< 


»^  evulaa,  Brmai. 

quadrmliri  Smt •».. 


Caiaidaria  (Biiccinum) 

- —  cani}ata«/^m.(U.n 

C«fitbtuiu  (Murex.  i}r.)  ufvklwii.  Ar* 

W) 

^^  cinrtuin.  Ijum, , ,. 

coDcinnum«  Ckmi,  (C.  lima,  Dtak,} 

emarg:iBafum.  Lam 

Hloaiun.  Ckarkma, 


ta^ 


■•*«•**•••••*• 


••■'••••••I 
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Table  {continued). 


Blhu«s  of  the  ButoD  €Imj, 


fiaoEC  of  ipeciea. 


Puii »«, 


BdgiKB 


1  geoiinatutn,  Soii^'  ?  .«.,..>..... 

»hikt  ^^n«.    *...>.... 

Imii,  Brands  ..-,* •,.' ,,- 

iarudis*  CAarteJW,. ...... .,,„." 

innitor,  Sw* 

itQSf  Brand.  {C^mtt:iilum,SmB,) 
iricalus,  Skm,  .„,......-.......„, 

«rl«wortbi|  j&ftp.  ............... 

lartonenaia,  £cfNP 

fstumat  £^ ■ .i*«...... 

d  «euminatuiin,  S.{B.  enUJe,^.^ 
itnnii  iS-  (D.acuticoBta,  jO*#A-?) 

ncili*,  CAtfrtetw.    ,..*..... 

nwtoiDi,  Chartexw.    «...*....... 

rgyr*,  Charietw,.. ..., ♦ 

ft  iiinictiloMi,  D€ih 

oral)  porrectuft,  Brmtd,  t  36  ; 
itut,Lam.;  F.acumiDiitus,  Sow.) 
)iis,  Br,  ?  (PjTulfl  la;fifflta»  i.) 
aieulattis,  Soiif.  f.  Ifl  .„„..„,.. 

nelb,  5ow.  ....,.,.., « „ 

.Hi,  ^u ..,.,.. 

eptidura)  ficubieus,  iam.  (F. 

diiit  Brmtd.)  .,.....*.,,,.... 

tttiL}  mtenupCui,  Sow,  ......... 

la,  5(Jiij.    ....*,...*..,*,...... 

^rus,  i^ini. ,.. 

frctus,  Brffwif,  (F.  MpCT,  Sow.  \ 

n.  Brand,  (F.biilblformj»,£iniiO 
ilajii,  5^.  (Muftix  aitiquuB,  Br,) 
I  (Pileopfls,  Lam.)   iquamse- 

ia,  i>#^iA. ..,.....-,.. ..,, 

lulcata,  Pitk. ........,,....'...... 

a  bilidoplicaia,  ChttrlsnD 

idUi,  ^w. .,..,..,.,..,-.,., 

,Ua,MtP, 

I  iriil£^nt&tUB,  Edw„... .,. 

AriuMAi  Charliwm 

»t*,  &«? ,..,..,, 

»:iata,  iSf^« .,<. 

^□aUt  i^M *. 

.U  fi2sif{ir<tiis,  Sbw 

»a,  £i(h@. .,,.., 


*? 
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Mitn  innra.  Sow.  (M.  pumik,  5mv.> 

•cshrt,  Sow.  (Ducdaiini  wibricu 

Itim,  RranH)  ...,,,.. 

— —  lolntifnrmii,  Edtr, 

Murex  ■sp«r«  ^r.(  \l  ,tncti«|iiiUluft,iV»4.) 

^—  bUpiiiMOi,  Sow 

^^  cofitabiilaiQi»  Zani 


frondmn*,  Sm».  (M*  rndii.  0«M.) 

niiria^,  Hr.  (Fusut  nimt.  Lam,) 

tricarinoidr*, 

tnp!rn»ides,  Lum, 

NatK  um,  Sow. 

iMm.  (N.iJmdisSiW.) 

i-  hnniMiiiL-u«lt  (N.  fttrlftlA,  Sow.)  ... 

ii{(«rvtin»,  Sbw, 

Uhellaf«4  L»m. 

muubilii,  Br,  (N.  aculA,  Aw,)  .,* 

« fWtulA,  Lam « «.,.«• 

N«riu  gtobowA.  Swp. 
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^  5,  OmHuding  Hemarh — Phtjtueal  eatuiitiont  ffrtrmiim^  mi  ikf 
Paris  Tm^iiar^  Period, 

I  liftTC  named  that  (tortioii  of  the  Eocciir  !M'rir-*, 
forrgoiiig  de|MMitA  form  the  centre  and  i\\n\  tht*  "  i 
Group  *,"  htcmam  it  b  in  the  ParU  area  that  thU  fpam  0 


I  the 


a; 


oomi)let«  asxl  best  exhibited,  and  that  the  auima)  hfc  of  ifir  |i«ii0il 
tins  becti  inoft  ptifectly  developed .  l)f  maritie  Ti'siaei^a  aloii«  ftbotr 
r/00  •|i«nei  o»itrd  iti  the  French  arraf.  vrhiltt  iu  the  Eitgltali  arm 
ihey  were  apparently  but  about  half  that  number.  A  ^umewkat 
aimilar  iiro^wrtion  appear*  lo  hold  ^ood  *iith  restH-ci  to  the  Conda, 
Echinoderms,  and  Foraniinifera ;  but  of  Kiahea,  Heptdcf,  and  Cnt^ 
tacea,  the  Knglish  »rri(*s  shoMrn  a  considerable  pre|K>ndenmc«. 

The  Parin  group  orii^innted,  as  1  have  before  nieutioiicfl,  villi 
Ibe  ptrioil  of  the  Ixmer  Bui^shot  Sanda  and  Ubacome  majruut  m 
tlie  ■ubaidenee  of  a  youtheni  land  and  fXtMnioB  of  tbt  SmX  ^^^ 


Ui«  previau%ly  htturnl  and  dry  fuirtions  of  thf  Paria  dialnct* 

to  the  introduction  of  the  Ntinimulitic  fauna  and  of  forma 


M  Ale.  iyotv^y§  •*  gjiiiii 

lay"  aad«idiidaitlia*>Ula  . 

— ^ ^-^ J  oMw  tha  tha  Llii  CaiMittoi, 

of  aaotlitr  (the  UmmIoii)  froqpi  tba  Uti  Co^lStft       '  ^ 
WQuld  lilac*  iu  the  P&ru  groat*. 
t  Tbe  tttimmaai  now  in  ohwc  of  piahBeaiioa  hjr  M.  I>nhafta 
^     ^^ iruTaitteriMiirMBMata  aiUI 


•  TliU  li  iicar)f  •fouaymom  with  M  Ale.  tPOrWfiy't  **  Ojiiian  pMiaknJ^  iMt 
hi  iacftwka  la  Ibit  tbt ''  Umdoa  Clajr"  aad  aidudBi  tlia  •^ Ula  Ckfuillim t  ** 
vbanai  I  ooMlikr  ibe  Uadoa  Ct^  oMcr  tha  tha  Uii  CaiMittoi,  m4  m  t^ 
fcalrv  af  aaotlitr  (the  UmmIoii)  froqpi  tba  Uti  Co^lStft  ud  GImmtM  mm§* 


w».  w.  the  FoMil  SltatUof  iha  Pvu 

aaoilier  tlreidjr  kaoim    t»»a  to  the  eateat  af 

:  1  think  U  prx>bd»le  that  tbi  tea  oftlia  ] 

ihb  pcfiiMi  liUh  A  toathem  •••  by  llie  ^ 


l»  Ike 


PRESTWICH — BRITISH  AND  FOREIGN  TERTIARIE8. 


V2: 


wtrmer  seas.  A  furtlier  but  minor  chftngc  aftcnvards  took  plnce, 
marking  the  coiiiuieiiceinent  of  tlit  Brackkdlmm  Sftiicls  ami  the  Cal- 
caire  groggier  period  :  llui  Ibrmer  sta-bt'd  sei-ms  to  have  bufii  eii- 
larg^ed  and  further  extended,  and  a  ftiuiia  of  a  still  more  southern 
faciei  introduced — which  fauna,  fixing  upon  the  favourable  localitiea 
in  the  French  area,  nuiltiplied  exceediiigly  ♦. 

In  reviewing  the  general  characters  of  that  portion  of  the  Paris 
group  which  succeeds  at  this  last  change,  we  cannot  tail  to  be 
struck  with  the  distinctive  physical  features  of  the  French  and  En- 
glish formations,  and  by  the  le.ss  independent  nature  of  their  Belgian 
equivalent.     That  the  three  areas,  however,  were  at  the  Paris  geo- 
I      logical  period  closely  connected  and  partially  continuous,  seems  to  he 
^^»roved  both  by  the  occurrence  of  sonic  intermediate  tertiary  ont- 
^Hpers  t.  and  by  a  certain  amount  of  comiiiuu  ujineral  elements  and 
^Mtnictuml  peculiarities.     At  the  sainc  time  there  were,  as  we  have 
^fbefore  noticed,  imimrtant  specitic  differences  in  the  organic  reraaiua 
and  in  the  volume  of  the  deposits;  but  these  zoological  and  physical 
differences  are  auch  as  would  apparently  have  resulted  more  from  the 
variable  character  of  the  sea-bed  and  from  the  diflereut  rate  of  sub- 
sidence or  elevation  affecting  each  district,  than  from  the  isolation  of 
any  of  these  sea-areas. 
^^    The  period  of  the  Lower  Bracklesbam  Sands  and  of  the  two  lower 
^■divisions  of  the  Calcaire  groasier  was,  in  the  Paris  area,  after  the  in- 
^Hroductory  somewhat  sudden  disturbance^  one  of  comparatively  little 
^Hbange^ — ihere  was  a  calcareous  sea-bed  and  an  absence  of  muddy 
lediment^  conset|uently  conditions  peculiarly  favourable  for  the  exist- 
ence of  a  rich  and  varied  testaceous  fauna,  such  ns  then  became 
there  developed.     Whilst  this  comparative  tran(|uillity  prevailed  in 
the  French  area,  in  England  a  more  rapid  subsidence  was,  by  giving 
greater  depth  to  the  sea,  tending  to  increase  the  vertical  tliinensions 
of  the  strata  ;  and  at  the  same  time  causing,  either  by  too  sudden  a 
change  of  depth  or  by  too  rapid  an  accumulation  of  sediment,  occa- 
sional intervals  during  which  particidar  parts  of  tlie  sea-bed  were 
depopulated  of  those   Molluscs  which  flourished  in   the  same  area 
under  other  more  favourable  cnnditions  that  intervened  from  time  to 
time.     At  the  same  time  the  more  argillaceous  character  of  the  silt 
in  the  teas  of  the  Englisli  area  was  calcidated  to  foster  the  exist- 
ence of  many  local  species ;  whilst,  on  the  other  hand,  such  a  sea-bed 
was  not  favourable  to  the  immigration  of  a  ureater  proportion  of  the 
French  species.     These  were  causes  which  nmst  necessarily   have 
stamped  the  animal  life  of  the  two  areas  with  certain   peculiarities 
disthietive  of  each,  and  may,  in  great  part,  account  fur  so  large  a 
number  of  species  being  confined  to  the  French  and  English  districts 
respectively. 

Notwithstanding:  the  extent  of  t 


ertiary 


•  As  the  Glaiironicmoyenne  overlaps  the  apsttiariiie  and  freshwater  beds  of  the 
Arp]«  Flastique,"  no  doc*  the  Calcaire  grosjuier  overlap  the  Glauconie  moyeone, 
Liending  furttier  south  and  &outh-cti&t  than  tlie  latter. 

t  Of  the  lower  beds  priiiL'i|jally,  hut  alto  of  the  Lower  Bogshot  Sands  and 
lUucODie  nioyenae  when  the  hLlb  are  high  enough. 
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France,  sonth-enst  of  £ng;Und,  and  south  of  Belgium,  it 
that  dry  laud  existed  ncur  the  firet  two  of  ihciic  trnctJt ;  for  in  the 
English  scries  th*?rc  arc  several  b^ds  of  ligiiiti',  and  tru^^roUrTr  • 
reinaiiJii  of  vegetables  are  disj>ersed  in  abundancr  ilmmgh  mtnx  of 
the  strata ;  and  in  the  FretiL-h  series  are  found  the  remains  of  |thuilj^ 
of  laud  aad  freshwater  shells,  and  of  littid  auimals.  There  ta,  bowrrcr. 
a  difference  in  the  floras,  which  renders  it  not  iiuprobable  tltsl  them 
two  taud'tireas  were  not  connected  ;  for  the  French  flom,  wbieb  li 
not  large,  is  the  more  tropical,  consisting  chiefly  of  soitte  flMCMi  of 
large  Palms ;  whereas  the  En^li.nh  flora,  as  far  as  we  can  jnoge  ftWB 
very  imjierfect  indications  exhibits  a(>parent|y  a  more  varied  TeniA* 
tion,  bnt  one  of  a  different  character.  (If  the  leaf-bods  of  Ahim  Bay 
and  of  Bournmouth  should  be  found  to  belong  to  the  UnrklnihllllWinn, 
then  we  have  species  related  to  laurel  Hf;,  maple,  Vfw,  smitT,  Ibc) 

Supposing:,  therefore,  such  to  have  been  the  distribution  lif  llM 
and  water,  we  see  a  cause  whv,  notwithstandiiig  the  prrsoiDpliirv 
CTidence  of  a  common  f^ea,  the  deposits  going  on  in  that  $vn  bci^g 
dented  from  two  lands,  there  would  be.  in  all  probability,  a  diift^ 
euce  in  the  eharncter  of  the  coast-sediments  f. 

Passbig  upwards  to  the  third  division  of  the  Calcaire  gmaiirr, 
there  is  a  ra]>td  increase  in  the  nuiTibcr  of  sistuarine.  freshwatrr,  ittd 
land  shells;  leading  to  the  interence,  not  so  much  that  the  Frradi 
area  was  rising,  as  that  the  nsstuar)-,  or  gulf,  in  which  the  Calcairv 
msaier  was  accumulating,  was  gradually  silting  up :  whilst  in  tht 
Ilngliah  area  a  continued  subsilence  preaerved  the  depth  of 
kept  up  the  marine  fiopulation,  [See  note^at  p.  I  lU.]  This 
attains  its  maximum  in  the  upper  part  of  the  Calcaire  groaaicr^ 
seems  to  be  almost  entin*ly  fresh  water,  whereas  the  up|»er  beds  of  llie 
Hnu* khv-dmrn  series  continue  to  exhibit  purely  marine  characmm. 

Tliat  these  deposits  were  continuous  during  the  Paris  Tertian  period 
ia  in  accordance  with  the  eiketeh  pven  of  the  structure  of  the  C'alcatrv 
grosaier  in  the  pn'eeding  pai£t<«.  vvlure  it  in  shown  that  the 
in  mineral  structure  of  thr  Fmik  li  to  the  Ki>>;1i>»h  oerict 
fromnaalto  weal,  oras  the  Fniich  ^  ^vardsUiff 

•ret;  ftt  tJia  Mme  time  that  th*  ill tt  h  in  thr  nnM  ifi 

Tbiu  tbt  beda  of  mivrd  un-en  aaiida,  thin  at  tht  baw  of  tki 


I 


I 


•  MattT  of  thm  leatai,  both  ia  tbe  Prracli  and  Boflkli  stAita*  tfe  taom 
prtMrvea,  and  wer«  crldeaito  earrird  hut  a  tbort  wiaaea  ooi  la  tea* 

t  &U\h  tdniiiUnf  ibe  Ofimtion  of  «I1  tUc»e  varMd  |«ograplilc«l  and 
eonililtoin,  tl  lufty  \vr  •  qurmrinn.  nUhoiigli  titer  mty  aceonni  for  ctftalo  fiimii 
diiswaqe*  m  tf-    i-.  .^  ...i  ^;Dglift|i  fawiaA,  *wki«W.  ott  Um  olMr  iMnd, 

alMMBtailn  and  UM  of  tlM  laae  ipadti  ia  tiM  dlfciu  I 

and  have  been  the  v*u*c  ai  cJitreaie  qp$f^  ditfbrrncc*^    Looldiia  at  tbc  m 
niarii»  fauna*  ui  the  Ctlcairr  graaiter  and  of  the  Urackkahain  ftand*,  »■ 
rrrUin  iiuml»<T  ul  iptfTir*  cuinimm  to  the  ttno,  but  a  tm  Uffcr  fmfotUim 
Uar  tu  rjkcti  art'a.    Sudt,  Drrr^Anl),  iiiu«t  be  tha  ease,  lo  a  ctrtala 
aaa^wla  to  diftrviaiJy  cootliluuid  i  aavtithctoii  wt  eMMst  fail  lo  nm 
fJMti  tlnl»  fvaa  wfaerr  iSera  U  no  rdaiiea  te  iptdaa,  lUU  tb«r«  fa  «ll«a  a 
coMoriaoei  ia  fcaera,— in  manjr  ena«i  tha  tpacioa  oC  mtiom  fSMra  m 
eaeb  area  ia  tbe  ume  rrlative  ^npeufSam  t  ihM.  imnanit  oilwii,  IW 
II  feacra  are  m  oearljr  equal  fofca  la  bolli  aatiatifaat  acwtfcatw  a«l  of 
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Salcalre  grossier  in  the  east  of  the  Paris  basin,  expand  as  they  range 
restward,  giving  indications  of  the  development  which  they  attain 

36  species  of  wliich  they  consist  there  have  only  been  14  identified  as  cotnmon 
>  tLe  Fieach  and  Euglish  series.    TMa  b  shown  in  the  foilawing;  Table. 

Brackhsham  Sands  and  Calcaire  grassier  \ 


<>enen  common  to  the  two  axcu. 

Tot»l  number  of 
■p«ciei. 

Specks 
eoiniiioa 
to  bath 

FnuM*, 

England. 

N«CtflQS,„ ,.,.... 

2 
6 
9 
3 
5 
5 

12 

3 

8 

15 

13 

2 
4 
9 
3 
5 
4 
4 
3 
7 
12 
16 

0 
2 
0 
1 
2 
2 
1 
1 
2 
0 
3 

AucillaTiA    .,.•••..•..,.•»>••...... .♦. 

Bulla  

Caasidaria *... 

Cjprsa 

Rostellaria * 

Scalaria , ,.. 

Lucina ..,..,,„.,. 

Teilina    

81 

69 

14 

So  in  tbe  next  period  anotlier  10  genera  with  a  total  of  121  BjtecieB  Hhow  only 
3  in  OQiamoo. 


■ . 

Bartem  Clay  and  Sables  Moyens, 

■ 

1 

Genera  comiaoD  to  Uie  two  veu. 

Totftl  niunber  of 
Hpeciea. 

Spedei 

coaunon 
tolMtb 
countiici. 

Fnace. 

En^ttnd, 

Crpra^ 

3 

16 

2 

8 

5 

3 

17 

12 

2 

2 

2 
13      I 

3      1 

4 

5 

4 

16 
12 

3 

3 

0 
5 
0 
I 
0 
1 
3 
3 
0 
0 

MandneUa •••......<•• 

MelAnia  ............  ii«, ■..••• 

Mitfa ; 

OliTa 

Pleurotoma 

Voluta 

CnuiateUa.... 

70 

64 

13 

The  taiae  remarka  raaj  be  made  of  some  of  the  Ztraphytes :  thus  there  ire 
lur  specisc  of  I'ur&inolia  in  the  Sables  moyeun,  auil  five  in  the  Barton  Clay,  all 
Diuidered  different.  Of  ten  SerpitJiS  mi  one  side  and  live  ou  the  other,  none 
grec. 

The  tpedea  seem  to  be  representative  species  ;  yet  would  I  ask  palaefintologista 
3  consider  in  such  cases,  when  the  detiriitc  synchronism  of  certain  stratji  is  esla* 
Uihed  upon  structural  and  general  ground*,  how  far  jsorae  of  these  apparent  dif- 
3'eDces  in  the  species  may  be  varieties  brotight  ab^jut  by  the  great  dilferences  of 

f        *  The  Dumber  of  French  species  are  thoie  given  by  M.  Graves. 
■VOL.  Xm. — PART  1,  & 
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At  Brackleshain.     Whereas  the  frethwAtcr  marls  at  Che  lop  of  tbi^ 
Coliiiiire  gros9ier  baire  their  maitimurri  development  in  tikt  iMl 
the  Paris  area,  and  jtradually  thin  out  as  they  range  wc»titard«  " 
pearing  nearly,  if  not  ahogcther,  Ixfore  we  reach  its  weat^rn  eoniiitt  i 
wherefore  the  absence  of  like  conditions  in  the  Eo^liah  area  it 
h  priori  sliown  to  be  probable. 

In  Belgium  there  yvtm  neither  the  amoont  of  aubadttiee  ci]»»1 
rienced  in  Eni^land  nor  the  extent  of  silting  up  going  on  is  in  Fnuiceij 
the  Bruxellian  System  with  even  leas  Tertical  dimansiom  ti 
French  eaiuTaleut,  and  a  fauna  leas  extensive  than  its  Rngliat 
Talent,  exnibita  throughout  the  same  marine  characters  aa  ihr 
Also  the  land  seems  to  have  been  at  a  greater  diataner :  there  are 
mains  of  a  land-vegetation,  but  composed  of  8pe«  i  'tich 

to  have  been  drifted  from  a  di.*»tnnce ;  for  it  i^  the  i  ;»t  (31 

dites)  and  not  the  more  delicate  leaves  of  the  I'alia  mhiA 
occur  ;  and  they  are  often  drilled  by  Terrdinm,  as  tihou|^ 
long  floated  out  at  sea. 

The  neit  change  is,  in  the  French  area,  one  of  a  Ytry  marked 
character :  marine  strata  of  entirely  different  compoattion  to  iW  Orip»| 
caire  groasier  overlie  tbat  deposit,  and  at  the  base  of  iKb  upper 
posit  are  scattered  here  and  there  the  debris  and  wreck  of  the  ol 
tertiary  beds  and  uf  the  chalk.     A  sudden  change,  I  bcL 
took  place  :  tlie  lu^luanes,  bays,  and  gulfs  of  tlie  Caksm 
were  invaded  by  the  sea.     That  the  movement  wis  sodden,' 
some  con.Hiderable  force,  I  infer  from  the  ciraimatanee  that 
solidnted  beds  of  the  Calcaire  grassier,  including  even  its  uj 
water  nmrb  with  the  chert  beds,  together  with   the  sohi 
tlie   Glauconic    inoyennc  and   Glauconie   groaai^re,    were 
broketi  up  and  denuded  ;  for  rolled  fragments  of  all  tkeei! 
found  in  places  at  the  base  of  the  Siblet  moyena.  and  at  a  contidcf^l 
able  distance  from  where  the  lower  beda  rise  from  beneath  the 
cain?  grossier.    With  tbese  rock-debria  are  alao  (bond  the 
Urger  rolled  shells  of  the  Sables  de  Bracheux,  and  the  dieUa  oT 
Argile  olastique ;  whilst  well-worn  small  flint^wbUet  fbm  llii 
pert  or  this  eouglomerate-bed — pebbles  proMbly  fbnned 
shores  of  the  Caloaire  groasier  sea,  and  seattered  at  this  ad 
period.     Once  spraui  over  the  bed  of  the  aeft»  and  the  state  of] 


sn. 


harder  ol 


Ac— ^ 
ntcat  thsn  k  bare  allowed,    la  ihats  iMSaaess  tha 
■tmily  BiarlMd*  that  tktf  lead  nt  to  btHsta  thai  mA  aa  aaM 
maf  have  bstn  tbarrhy  |Ni)4iicsd  ss  o^glit,  vitwlaf  sadb 
isfsadsat^,  caoss  mmi»  virietiss  to  ssmom  llw  peraiaM 
sfneUie  dweaois ;  and  I  ilierefore  Ihiak  It  aot  inprabahle  Hi 
will  be  ftnmd  a  greater  tnunber  of  sftodei  eonaHm  to  the  two 
Uatil  the  exaet  nraeknioinB  at  aaar  dapoiit  Is  cgiaMkhad, 
la  sash  eass  tshs  «be  aetiBl  wU  el  diese  eMMss  iaio  Ml~ 
^     ^^  shta  mgyfrapfcs  ea  tistHsiy 

fnibtlbsiilser^stfsral  arsai,  after  aDewtaa  for  md 
plaea  la  aasb  tespeeHw  sraa  si|isiatetr.  The  uaiits  el 
etm,  to  be  sbailsd  for  lbs  asfenl  atoai  ooi^^il|. 
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not 
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quiUily  restoreJ,  then  these  pebbles  of  the  oliler  Tertiaries  were 
flabjected  to  the  nttacks  of  boring  molkiscs,  and  siiiall  rorala  grew 
itnongst  the  pebbles.  The  seft-aedimeuts  now  ehniiged  entirely: 
ouartxose  sand^,  derived  from  other  chores  und  diiferent  sources,  and 
forming  the  main  and  eornnion  niinerttl  element  in  the  two  countries, 
ire  substituted  fnr  the  calcareous  dcposks  of  the  Cali-aire  grossier. 
In  England  a  change  of  i>early  like  value  took  place  :  the  alternatiug 
saudybeds  of  theBracklesham  Sands  arc  suddenly  suceeeded  by  a  thtck 
maMof  compaet  clays  and  quartzo!?e  sands*  the  clian^e  being  marked 
by  a  thui  but  continuous  bed  of  well-rounded  chalk-flints  strewed 
over  the  bed  of  the  sea  in  which  the  Barton  Clay  commenced  its 
foniiatioih  S  me  of  these  nebbk*s  arf  as  hrirc  n«  cannoii-lmlls  ;  ihey 
are  evidently  removed  from  the  position  in  whieh  they  wrre  formed, 
for  they  usually  overhi*  loose  sHnd> — a  Hour  on  which  the  ihnts  could 
not  have  been  worn  down  as  we  nm^  find  them. 

Accompanying  this  break  in  the  sequence  and  this  change  in  the 
eral  character,  a  partially  new  fauna  appears  in  botli  areas,  but 
till  many  of  t]ie  old  forms  remain.     The  change  in  this  respect  m 
the  English  and  French  area**?  is  about  eqiml  in  degree. 

A  loug  period  of  rest  now  succeeded,  diiriiig  which  the  lower  bed^ 
of  the  Sables  moyens,  with  their  large  and  vaiied  faium»  were  formed. 
In  Englfind  the  spme  relatively  greater  amotnit  of  snbeidcncc  which 
we  noticed  at  the  former  period  was  continued  In  this  oBe :  the  Ear- 
ton  Clay  is  many  times  thicker  ihao  the  corrcspo.jding  beiU  of  the 
Sables  moyens.  Tlie  fossils  in  it  are  uot  so  numerouB,  ami  are  tnuch 
dispersed.  Other  changes  then  succeeded  in  the  Frciuh  area  ;  and 
probably  the  sea  ngaiii  became  more  reiitricted*.  In  Belgium  the 
change  appears  less  marked. 

The  Barton-clay  sea  seems  again  to  have  been  more  cniuieeted 
with  water  opening  to  the  northward  than  did  that  of  the  Bracklesliam 
Sands ;  for  several  species  of  the  LnndoU'cIay  sea,  which,  as  I  have 
before  Bhown,  was  probably  coiniected  with  northern  seae,  that  had 
diaappeared  in  the  intermediate  Braekhsihum  pcrioih  reapptar  in 
the  Barton  series.  In  fact  the  fauna  of  this  giouji,  tugetiier  with 
that  of  the  Sabks  moyens,  has  nul  so  southern  uu  aspect  us  that  of 
theCalcaire  grossier  and  Braek!es.haiu  period. 

It  is  interesting  to  note  tl\e  evident  migration  of  species  going 
on  all  through  these  periods.  Mhuv  physical  change^,  some  slow  and 
others  rapid,  took  jdace  from  time  to  time  ;  nmny  o('  I  hem  were  only 
local,  whilst  several  extended  over  wider  tracts  and  affected  the 
several  areas,  but  in  such  cases  we  fiml  that  the  etTects  were  in  some 
places  stronger  than  in  others.  It  would  seem  that  larger  or  smaller 
portions  of  the  fauna  of  each  period  or  of  ench  subdivision  were  in  all 
instances  presen'ed  ami  transmitted  or  continued  upwards,     Some- 

•  M.  D*Archiac  has  Eoggeiltd  lliat  iIil-  f^rcQl  aceuinu'niion  at  b&rrcn  k&ucIi  on 
tlic  north-iraitern  eclg«>  cif  il  e  nrra  oi  llie  SaUlcs'  nioTfiis  nrc  jtrmlmlik  the  dunes 
of  an  old  Inml  (D'Archlac,  Progr.  <1e  la  Gtol.  vnt.  ii.  p.  &71J.    The  Itirgc  bliinglc 

h!«  incntionctl  Ijv  M.  (Jrnvca  niiglil  :iJs««>  juiggt^it  tlmi  latid  was  not  hr  oflT— [ws- 

Ay  [>art  of  tlir  t^ays  tk  Bray  might  at  this  |  rrtod  have  hvtn  au  itlaiul  Miih 

igeft  of  ebalk  d\fh, 

k2 
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times  tills  seems  to  have  been  effected  by  direct  Tertical  ti 
At  other  times  many  species  appear  to  have  been  destroyed  m 
particukr  part  of  the  area  at  the  period  of  these  changes,  or  rmlher^  ibc  J 
change  brought  aljout  luisuitahle  conditions  whereby  they  trrrt  to 
porarily  displaced.  Yet  nevertheless,  when  during  a  rmirrco« 
aomewhat  similar  conditions,  subsequent  immigrations  iutrodofied 
a  later  period  a  comparatively  distinct  newer  fauna,  man?  of 
old  forms  which  had  been  preserved  in  the  less  dislurbra  distfkl% ' 
and  had  there  remained,  as  it  were,  in  exile  during  the  wholci,  «r 
during  one  or  more  divbions,  of  an  interveniug  period,  rctttmed. 

At  other  times  some  species  seem  to  have  travelled  more 
or  more  readily  in  a  horizontal  thau  in  a  vertical  direction ;  and 
many  fornjs,  which  are  common  in  some  particular  zone  in 
aud  absent  in  the  adjacent  ones,  seem,  in  process  of  timr, 
migrated  into  these  latter,  and  flourished  there  in  the  next 
quent  geolo^cal  period  ;  whereas  in  the  area  in  which  they 
peared  they  have  not  been  transmit teil  upwards,  and  tttt  not 
m  these  newer  beds.     Thus,  though  extinct  in  one  tatm,  thtf 
continue  to  mark  a  higher  series  in  an  adjacent  area« 

It  Is  also  a  j»oint  of  ver^'  considerable  interest  to  note 
and  steady  is  the-  progres>ion  of  change  in  the  »vtnl  tubdifiiM 
each  formation.  The  dii^appearaaee  of  some  sficcies  and  the  appOttSDOt 
of  new  species  seem  continued  quite  apart  from  iboae  grett  brankl 
which  from  time  to  timo  give  abniptness  aud  prominence  to  a  liv 
equally  operative  tliroughuut  all  time. 

How  far  the  Upper  Bagsbot  Sands  are  related  to  the  BrtcUiibm 
•erit-fl  it  is  di the II It  to  say.  The  few  fosaili  1  have  found  in  tlMMt 
■ftnds  are  not  iiufticiently  distinctive  to  enable  me  to  pronoiuicv  •  de» 
cided  opinion.  As,  however,  the  fossilifcrous  Middle 
are  very  thin,  and  represent  apparently  only  the  lover  or 
of  the  liracklesham  series^  1  think  it  probable  that  it  i«  tW 
beds  of  sand  and  clay  of  the  latter  which  pass  northward  ii 
thick  sanda  of  the  Upper  Baphot  Sanda*  Still  it  is  poattble 
part  of  them  may  represent  the  Barton  arrira,  for  we  see  at 
how  shifting  the  upper  part  of  that  scries  is — how  clay  pi 
at  one  place  and  sands  at  another  *.  If  we  had  to  limit  the  Cklcaire 
sronier  scries  at  Caaael  to  the  beds  beucath  the  yummniUt^  wmri»^ 
Tarius  xone,  it  would  render  the  latter  iririr  the  molt  pfobafa 
now,  however,  there  give  that  scries  gnattr  dhiiiiiiMiiiiii  iImb  I 
my  last  paper  (aee  PL  Vlll.  vol  xi.  p.  241). 

We  are  now  at  the  conclusion  of  an  important  aertiaa  of  %bm^ 
Eocene  period.     The  changes  we  have  traced  thna  fiir  htun  bna 
itially  under  tnarine  conditions.     We  already  heg;iii  to  fiefftKite 


ITi^ini  flaiKb 
orvdddkjH^ 
it  iathe  ^^^1 
iiwardmtMllH 
s  poaKb&eOMCI 
see  at  BarloB^ 


*  The  aoomaace  ta  tbt  middlt  bids  of  tbt  Sabtai  Timtiaa  ef  yodci  «li 
eharotd  taiiilit^nfi  treverved  villi  roolltt^haptd  casts  and  mt 


couhtcriMirt  In  tb«  blocks  of  uodttone  Jymg  oa  tbt  top  of  tht  t^fpcr 
S«a<l»  iu  the  Bapbot  disiikt* 
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licatioDs  of  the  withdrawal  of  the  sea,  and  of  the  presence  of 
lies  of  fresh  water  in  the  upper  part  of  the  Calcaire  gross! er. 
lese,  however,  are  displaced  for  a  time,  and  the  sea  of  the  Sables 
loyens  covers  the  whole  of  the  French,  English,  and  prohably  the 
kigian  areas  •  hnt  at  the  point  where  wc  now  leave  oif,  the  sea  begins 
shilt  its  bed  from  over  the  greater  part  *  of  this  more  extended 
'nreii  and  for  a  mnch  longer  and  mnre  settled  period.  Fresh  and 
brackish  water  conditions  of  singular  variety  and  interest  set  ui,  and 
are  continued  with  few  breaks  (sufficient »  however,  to  show  the  prox- 
imity of  the  sea  and  of  a  marine  fauna  but  little  changed)  up  to  an- 
other and  more  general  change,  and  the  introduction  of  a  famia» 
both  marine  and  freshwater,  in  greater  part  new  aad  distinct. 

Of  these  changes,  and  of  the  correlations  prevailing  in  the  three 

,.areas  under  review,  during  the  further  continuance  of  thiis  Eocene 

_  ?riod,  I  hope  to  treat  on  a  future  occasion,  having  confined  the  in- 

quirv  at  present  to  that  [lart  of  the  Barton  series  represented  by  the 

day-beda  at  Barton  and  forming  its  lower  division. 

J^able  of  Si/nchronous  Strata  of  that  portion  of  the  Farut  Tertiary 
Group  treated  of  in  thit  Paper, 


English  Area. 

Belgian  Area. 

French  Area. 

Barton  Clay» 

Systcme  Lackenien.  ? 

Sables  MoyenJi— lower  mnt. 

Brackleaham  J  U^ff^ 

Syst^me  Bruxellien. 

Calcaire      T  Freshwater  majls. 
groisier  &     Upper  flogs. 
Glaiicoaie  1  Freestone, 
grossicrft.    LGreewish  sand** 

Lower  Dagdiot  Sandi. 

Sy§tenie  Yprcisien 
aupericur, 

Lits  CoquiUiers  and  Glaueonie 
Moyeane. 

The  subdivisicKia  of  the  Brackksham  Sands  here  introduced  arc  merely  nr>- 
minal,  as  they  present  no  nmrked  or  permanent  limits  ;  the  middle  of  tbe  series 
is,  howeverj  distiTigui&hed  by  ibe  greater  abundance  of  fossib  at  White  Cliff  Bay 
{&ee  p.y9).  To  the  sands  underlying  the  Brockleshaoi  series,  and  fanning  pos- 
sibly t  lower  division  tbereof,  I  think  it  more  coTiveuieiit  to  restrict  the  lertn 
of  IjOwer  OagJibot  Sands,  although  both  in  the  hie  of  Wight  and  on  the  Hamp- 
shire coast  tbey  seem,  in  itructure,  to  form  ]iart  of  one  tike  series  of  strata. 

Tbe  Glauconie  groasJere  includes  tlje  GJauconie  snpericure  of  M.  Groves.  With 
the  L'xis  coquUUers  of  D'Arehiae,  I  include  the  Glaisea  t  nrid  Sablea  divers,  i.  e, 
I  take  bis  upper  three  divisions  of  his  group  of  Sables  Inferieura  together.  The 
Glaucottie  Moyeniie  1  take  as  defined  by  M.  Graves. 


*  Partially  only  frcm  off  the  Belgian  area. 


t  This  with  a  doubt. 
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PKOCSBDINGS  OF  TBI  GKOLOGICAL  SOOtmr. 


Range  and  Diitrihufion  of  the  }fnilitgea  n/  the  Bracks cthmm 
ami  llartt^n  Cltiy  in  ihe  EH^lish  and  French  Eocene  mmim€ 
with  the  comparative  rufiffe  o/epecies  in  each  ttrie*  trparaie^g 


B«rton  CItv 
QracklesliAiu  S«(iil* 


i 


Tllb  And  th4*  t^ro  foUowmg  nuiul'ien  miI)  hive  to  b«  ilifflillv  h 

'  by  th"  "'<'!  •  •<    «>f  tilt  »)«ci«t  reccMtlY  dmenhtid  hf  Mf.'Ktf««r4«  It  llw 
I !  •  itBfnpliteal  Si«cM-ty.    TLe  ItiwIilfftbafD  ffain  wmim 

Iht  frtsdi  irr.i  •  «oire«t«d  in  ihti  rtttnt. 

t  WiiH  ntfRrfiiotf  uu\y  IQ  Uto  ktrmU  rm  thi«  mm]  lowfr  l«v«H.     la   tht  tw 
Flrvncb  Mtm  1  c»nitol  |»fri>»Ti«l  in  much  tcrnnryi  at  tH«  datft  w«  not  fH 
wmA  tliff  Piracti  ftulegysti  an;  not  ifrw4  apun  inavy 


tin  cvnirv  W  tlw 


tiM  aWw  MttO  riMoT  ft  fficl  Mvtva  tte 
«r  tkt  OMiltor  ^onn«ii^  ana  arillM9b 
4,  gfAnaSh  •htttHiif  Ml  llw  Mft.  «Hl  KN«i»  «•  m 
twm  \»  \\it  upprr  (fiflikMi  of  tlw  CbftlMil  gwiirfif ; 
ifl  tbe  metfl  tiar,  wiitaif  al  fiM| 
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3K)NATI0NS 


TO  THE 


BRABrT  OF  THE  GEOLOGICAL  SOCIETY 

From  July  l9t,  1856,  to  October  3Ut,  1856. 


I.  TRANSACTIONS  AND  JOURNALS. 

'Pretented  by  the  respective  Societies  and  Editors, 

BUCAN  Journal  of  Science  and  Arts.  2nd  Ser.  Vol.  xxii.  No.  64. 
Jnlj  1856.     From  Prof.  SiUiman,  For.  Mem.  G.S. 
J.  Henr^. — ^Teitmg  building-materials,  marbles,  &c.,  30. 
J.  D.  WitaCTT. — Occurrence  of  the  ores  of  iron  in  the  Azoic  Sys- 
tem, 38. 
Explorations  and  Surveys  for  the  Pacific  Railroad,  67. 
C.  N.  Shenard. — New  minerals,  96. 

J.  B.  Trask.— Earthquakes  in  California  from  1812  to  1855,  110. 
J.  Leidy. — Fossil  Reptiles  and  Fishes  from  Nebraska,  1 18. 

B.  F.  Shumard  and  L.  P.  Yandell. — Eleutherocrinus  from  the 

Devonian  limestone  of  Kentucky,  120. 

I.  Lea. — Reptilian  remains  in  the  New  Red  Sandstone  of  Penn- 
sylvania, 122. 

H.  Wurtz. — Analysis  of  the  water  of  the  Delaware  River,  124. 

C.  Lyell. — Successive  changes  of  the  Temple  of  Serapis,  126. 
J.  Safford. — Geological  survey  of  Tennessee,  129. 

.     No.    65.      September  1856.      From  Prof.   Silliman, 

For.  Mem.  G.S. 

J.  W.  Mallet.— A  Zeolitic  Mineral  (allied  to  Stilbite)  from  the 
Isle  of  Skye,  129. 

R  I.  Murchison. — Letter  on  the  Museum  of  Practical  Geology 
of  Great  Britain,  232. 

J.  M.  Safford.— The  genus  Tetradium  (a  Silurian  coral),  236. 

E.  Hitchcock,  Jun. — A  fossil  shell  from  the  Connecticut  Sand- 
stone, 239. 

T.  Coan.— The  Eruption  at  Hawaii,  240. 

J.  D.  Dana. — Third  Supplement  to  Dana's  Mineralogy,  246. 

Mitacherhch. — Selenium  and  Iodine,  2/1. 

W.  Eberhard.— Meteoric  Iron  of  Thuringia,  271. 

Uriooechea  and  Bocking. — Meteoric  Iron  of  the  Cape  of  Good 
Hope,  2/2. 


136 


DONATIONS. 


AmericAn  Journal  of  Science  and  Arts.    No.  65  (e&miiimt^^ 

F.  W(ihler.— Meteorir  Stooe  of  Mcco-Madans  in  9icbrQbtti^S72. 
C\  8t.  C.  Devillc— Tbe  Vclcaiioa  of  Southern  Italy,  273. 
Renaud. — The  Isthmus  of  Suci.  2/3* 

E.  Je  Rivcro.— The  Mine*  of  Coal  in  Peru,  2/4. 
IL  Witt.— Analysis  of  the  waters  of  Lake  Uromia,  276. 
N.  S.  Maskelync,— The  Kob-i-noor  Diamond,  278. 
J.  W.  Bftjley. — The  origin  of  greeniand,  and  iti 

]»re8cnt  ocean »,  28U, 
Eckfi'ldt  adil  Dubois. — Specific  gmvity  appiratua 

goM-quartz,  294. 
W.  B.  Rogers.— Palnoxoie  fossils  in  Easleni 
A.  S.  Piggott. — Monks  Island  gnano-rodt,  299. 
A.  A.  Haven. — Mooks  Island  fnmoo-rock,  300. 

F.  Moldeuhnucr.— Wfitcrs  of  the  Dc«i  Sea,  301. 
A.  Moritz. — Wftters  of  the  CaspiaD,  301. 
J.  P.  Le^lev's  Manual  of  CoaU  noticed,  302, 

Annnaire  des   Marcos  des  CdtM  de  France  pour  I* An  1855,  fv 
A.  M.  R.  Chazallon.  12liu>.  Fuia.  1855. 

Athenteum  Journal  for  July,  August,  September  and  October,  \9i§* 
From  W.DUke,  Esq.,  FM.S, 

Notices  of  Mcetiogs  of  Sodetiea,  and 
Ohitusry  Notices. 

Bengal  Asiatic  Society,  Journal.   New  Seritt,  No.  78.  I8S6.  No*  I« 
U.  Schlsgint^eit^-Magnetie  Sumy  ia  ^kkim,  the  Khasia  liitls, 
and  Assam,  1  (plates). 

.    .    .     No.  79.  185<S.  No,  2. 

A  and  R.  SchUgiutwcit.— Magnetic  Guryev  in  tba  Husalifvv 

105. 
H.  Piddington. — Silt  held  in  sntpension  in  the  Hooghly,  15t« 

.    — .     .     No.  80.  1856.  No.  3. 

II.  PidiUngton. — Examination  of  three  speetmcna  of 


imoeral  waters,  190. 


No.  81.  18156.  No.  4 


8.  F.  Hannay. — Iron-ore  Statistics  and  Eooaaaiic  Goolofgr  of 
Upper  Assam,  330. 

Bent*i  Monthlj  Literary  AdTerti^er.    Not.  627,  62S«  629* 

Berlin.    Abhandlungen  der  Kiinigl.  .Akad.  d.  Wiss.  cu  Berltii.    Am 
dem  Jahre  1854.     Erster  Supplement- Band.  1H56. 

>      .  Mouatsbencht  der  Kunigl.  Preun.  Akad*  der  WitMMch. 

zn  BerUn.     JuU-Decetnljcr  18j5. 


I 


C.  G.  £hrenber^. — Nachric^t  iiber  die 

gaaicr  SCemkcme  von  NaniniuUtea«  487 

Ueber  die  gehingene  dundtsheiacBda 

bloser  organiscbcr  Kieaeltheile  fiir 
652. 

^-^        Bcitriii^  tm  KcnatnMa  der 
rulkaniwhen  Auswnifttoflei,  661. 

I'eber  das  Foitiikkco  dea  Supplcmcutca  tar 

>,77». 
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I 


(rlin.     Monatsbmcht  der  Konigl.  Preuss.  Akad.  der  Wissenach* 
zu  Berlin  (coniinuef/). 

IL  Rose.— Ueber  das  Quecksilbcr-baltendc  Fablcrt  von  Porat8<?h 
odcr  Kotterbach  in  IJugam,  54/. 
- — '         Uehcr  tlie  Zusainmeiisetzung  der  Benllerdc^  581. 

F.  Schulze. — l>bcr   (las  Vorkommcii  wohlerhaltener  Cellulose 

in  Braunkohle  and  Steinkohle,  (>7^^' 

G.  Rose. — Ueber  den    Scbaiimkalk    als   Pseudomorphoae  Ton 

Amgonit,  707. 


.     ZeiUchrift   der  Deutschen   geologischen   Gesellschiift. 

Vol.  vili.     No.  I.  Nov.  1855-Jan.  1856. 
Proceetlia^  of  the  Society,  1  ;  Letters,  18. 
Beyrich.— Die  Couelivben    des    norddcutscben  Teitiargebu^i 

(4tb  part).  21  (lOpUites). 
Bonicmann. — Ueber  <iie  Diluvial-  imd  Alluxial-Bildiingen  der 

Umgegend  von  Mublhausen  im  Gebiete  des  oberea  Vn- 

struttbales,  89, 
n.  Rose, — Ueber  den  Caniallit,  eine  neuc  Miueralspecies,  117- 
L.  MejTi.^ — RifFsfeeinbildurig  iin  Kleincn  an  der  deotsehen  Nord- 

seekiiste,  119. 
E.  Suesss. — Ueber  Catantostoma  elatbratutn  G,  Sanrlb,,  127  (fip.). 
W.  von  der  M.'irck. — Cbemiache  Untcrsucbunp  von  Gestcmen 

der  obercn  vvestfalischeu  Kreidebildungen,  132. 


Part  2.     Feb.-April  1856. 


Proceediugt  and  Letters,  151,  162. 

Jenzscb. — Beitrage  zur  Kenntniss  einigc  Phonalitbe  des  bohmis- 

chen  Mittelgebirgea.    Mit  besonderer  Berueksichtiguug  de» 

Baues  dieses  Gebirgea,  Hi 7. 
Von  Sehaurotb. — Ein  ncuer  Beitrap;  ziir  Palaontologie  des  deuts- 

clien  Zeclistein^t^bir^es,  211  (plate). 
Ferd.    Rocmcr. — Notiz  tiber  ein  eijjenthiitnlichcs  Vorkommea 

von  Alaunstein  in  der  Steinkohle  bei  Zabrze  in  Obersebleaien* 

216. 
E.  F.  Kocb. — Die  anstebenden  Forxnationen   der  Gegend  von 

Diimitz,  24 !J  (map). 
R.  Uensel. — Beitriigc  zur  Kcnntniss  fossilcr  Siaugetbiere,  279 

(plate). 
G.  vom  Hath, — Ueber  die  Chemiacbe  ZuBammensetzung  zweier 

Phoiiobthe,  21>1. 

Bombay  Gcograpbical  Society,  Transactions,  vol,  xii.  1856. 

»Buist. — Principal  depremons  on  the  Sm-ftice  of  the  Globe,  vii, 
Survey  of  the  -Sborea  otF  Bombay,  by  Cai)t.  J>elby,  xx. 
— —        Colour  of  tlie  Red  Sea ;  Earthquakes  in  Bengal,  &c., 
Appendix,  5. 
Woodbium. — Former  Gbinatc  of  Simle,  App,  J. 
Sambur  §alt-lake,  Rajpootana,  App,  15. 

Breslaa  und  Bonn.    Nova  Acta  Acad.  CBefl<  Leop.- Carol.  Nat.  Cur. 
ToLxxv.  part  2.  1856. 

E.  F.  Glocker.— Ncue  Beitrage  snir  Kenntnisa  der  nordiscben 
Gescbiebe  und  ihres  Vorkommens  in  der  Odcrcbene  um 
Bresbiu,  76?  ■ 
G,  Jttger,— Ueber  eine  neue  Species  von  lebtbyos&uien  (Ichtb. 
longiroatrisj  Owen  et  Jaeger),  D37  (plate). 
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IbrlBMw 


CmUminia 


Bntifh  AflBocmtioii  for  the  Adraiuiemexit  o(  Scienee,  I 
1856. 

T.  DobMn. — BcUtion  between  Explonoss  in 

rcvolTing  Storm*,  i, 
J.  P.  Bcteman.— Supply  of  Water  to  Towns,  62. 
B,  Powell. — LunitDOUM  Mcteon»  7^- 
Report  on  T>piail  Objects  in  N«tiiral  Uiitonr^  lOt^. 
A.  S.  ^mr'— Eruption  of  Vctuntit  of  1B5K  56. 
J.  B.  £d wards.— Titaniferous  iron-sand  of  tiie  Mener  ShoR,  fil. 
£.  Fr^my. — Ejctnurtion  of  metals  from  the  ore  of  Platiaitiii«  €3, 
J.  H.  GUulftone.— Crystalline  Gyp«iim  from  tJie  Rcwrfotr  of  tba 

Iliphpite  Watcrwork*.  63. 

A.  Matthiesacii.— MetaU  of  the  Alkaline  Eartht,  GG. 
T.    U.    Rowner. — CompoiitioD    of    three    minml 

(Vandyke-brown,  Indian  red,  Raw  Sienna),  7U. 
R.  Allan.— Hankedale  Geyten  of  Iceland^  7&* 
E.  Belelier.— Poasils  f  Icfa'thyoaaurian  and  olhcfa)  fboad  bflhe 

Arctic  Expedition  in  IH52-6I,  79. 
J.  Bn'ce.— Glacial  pbroomena  of  the  Lakt  Duthet  of  RnglaiKl, 

J,  Buchanan. — Ancient  canoes  found  at  Glatftnw,  i*i\ 

J.  A.  Campbell. — Aunferou«  Quartx  of  Aostimlia,  Hi. 

W.  Darting.—  Probable  maximum  de|idi  of  the  Ooen,  81. 

J. W.  Dawson— PowUsuf  theCod-formalioaof  Nor»SciiC«,at. 

D.  Furbes.^Silunau  and  MdaiDOfThie  tocka  of  the  Sooth  of 

Norway,  82. 
R.  UarkneM  and  J.  Blyth.— CleiTBge  of  tho  Dofoolm  of  1^ 

South  of  Inbuid.  ^2. 
R.  HarkncM.— Lowest  ScdimoDtsry  toda  of  SeotUod,  82. 
GeolooT  of  Diogfe  Frononlory,  IrehuMl,  83. 

E.  Hopkins.— GoQ^heariog  dwtncti  of  the  World*  83. 
H.  MiUcr.— Foaail  Floru  of  Bootkwl,  H3. 

R.  L  Jtfiurohiaoo.— CryitalUoe  Ibsiiliferous  rocks  of  the  North 

Hiffhlandt.  85. 
J.  NieoL— Stnaled  focki  ood  0Ch9  efideoon  of  toe-actioa  n 

the  NortbofScotleBd,  88. 

B.  Pi^.^^«i7jotttt  md  PlMjgoti»-bedi  of  Britma,  K9. 


Pahmeoic  and  Metomoiphic  rocks  of  8ootiead»  99; 

J.  Phillips.— Tnip-dvke*  in  Armn,  A. 

U.  Poulc— Search  for  Coal  in  Aaia  Mwor«  M. 

J.  W.  Sailer.—  FoaiU  fbon  the  Loognyndt  SNk 

H.  C.  8orbv.— Stnieture  and  iikliOM  of  itm  iMm  eochi  of  ^ 

ntghWnd  Bortkr,  %. 

Ilcchanieal  Scmetnni  of  IjiawtlfMl,  9T» 

Effects  of  correnta  on  depositft.  97. 

W.  S.  SnDonda.^pQsaU  Cniitoeeo  Irom  LiuUow.  SI8. 

8l  V.  "Wood,  in.— Pkohohle  sMoiiBain  depth  of  the  Oma.  99. 

S.  Bekhcr.— Omt  fomQ  U^  in  the  Arctic  nnooe,  101. 

A  nml  R.  Mih^  T '      .layn  el  KoflMoa,  IW 

W  Sim.-~BU«tn  X  of  foelto*  9Q9. 

J.  W.  liolln'.*-<k«lng7  of  ti»«  Arrtie  rcgiow,  211. 

Cenidwn    Inadtiile. 
May  18^6. 

D.  Wiboo.— The  n 


Journal.      New  Setics.     No*  3. 
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lostitnte.     Canadian  Journal.     New  Series  (continued)* 
S.  Fleming, — The  CaimJian  Gcoiogical  Survey  and  its  Director 

Sit  \V\  Logan,  2;1H, 
E.  J.  Chapman.— Tiilobitea^  part  1,  271. 
W.  B.  Rogers. — Origin  of  the  Carbotiute  of  Iron  of  the  Coal- 

raeasures,  307- 
R.  Ouen.— FoskQ  Musk-buffalo,  307. 
Wcehler  and  Atkinson  .^Graphite  in  Meteoric  Stones,  308» 
E.  J.  Chapman —Wolfram,  J08. 
Wohler.-'Siliciiim,  3UK 
Peligot. — I'  ranium . 

— . i*     - — -^- -,    No.  5,     September  1856, 

E.  A.  Meredith. — Inrtuence  of  recent  gold-discjoveriet  on  priees, 

De  R<itt<*rround. — Exploration  of  Lakes  Superior  and  Huron,  446. 
Salter  and  Huxley.— llimantopterus  from  Laniirkshire,  482. 

E,  J.  Chapman, — Asaphua  Canailensi*,  482. 
Dufrenoysite ;  Riniiite  ;  nyalnjdiaue;  Rhodonite,  4B3, 
Voigtite  ;  Volknerite  ;  Uoronatrocalcite ;  Schaitmkalk  ;  Torbane- 

hill  minenl,  484. 

Chemical  Society^  Quarterly  JournaL     Vol.  ix.    No.  2.    July  1855. 

F.  Field. — -Vnalysia  of  a  Meteoric  Stone  from  the  Desert  of  Ata- 

came,  N3. 

, No,  3.i.    Vol.  ix.     Part  3.     Oct.  1856. 

F.A.Abel.— Composition  of  some  varieties  of  foreign  iron,  202. 

Civil  Engineer  and  Architect's  Jo umaL  Vol.xix.  No,  268.  July  1856, 
J.  Wd»un. — Tidal  rivers,  2J5. 


No.  269.     August  1856. 


T,  Hopkins. — Oceanic  nirrents,  269. 

R.  W.  Mylne's  Geolog^ical  Map  of  London,  nottt^d,  284, 

-.     No.  270.     September  1H56. 

C.  l>aubeny. — ^Presideutiai  Address,  British  Asscx-iation,  289* 
H.  C.  Sorhy. — MagucKtan  limestone,  ilrift- bed  ding,  and  mica< 

schist,  25>5. 
H.  Ilenneasy. — Inundations  of  rivers,  2Bb* 
H.  C*  Page.— Indurating  stone,  314. 


No.  271.    October  18.56. 


Decay  and  preserviitioo  of  stone-work,  330. 

H.  lCcnne»«>'.*-Physieid  j^trueturc  of  the  Eai'th,  .335. 

H.  Bessemer.— Manufacture  of  Steel  and  Iron,  34H  (plate). 

Copenhagen.     D.  t  kongelige  danske  Videnskaherues  Selskabs  Skrif- 
ter.    Femte  Rtckke.    Nat.  og.  Math,  Afdeliiig.  VoL  iv.  Part  1, 

OvLTsigt  over  det  Kong,  danske  VideuBkab,  Selskabs 


ForhandlingtT  og  dets  Medlemrncrs  ArbeiJer  i  Aaret  1855. 
I.  G.  Forehhammer,— lagttftgeUer  over  Metallerntf  i  Kalkstenen, 
og  i  Havet<«  kalkajtwtmdivnile  Dyr.  223. 

Undersoi^eUer    orer  MetaUerne   i   Havets   Dyr  oe 

Planter.  38^. 
J.  Steenatrup, — Bidrag  til  Danmarks  forfaictoriske  Fauna,  i,  52, 


140  DONATIOm. 

Copeiiliflgen.     OT-ersig;!  over  dct  Kong,  danske  Vtdenskmbi. 

Forhandlbiger  og  (lcUMedlemmersArbeidfriAArrt(roii/untn/)- 
J.  Stf  enstnip.— Om  Udbniet  af  ban*  1S54  i  J\ll«fMl  rtarTtiffM 
(k'olojriske  Antiquamke  I'ndcnu'ipt'lser,  l.*il, 

Om   BirrrroDSf    Kjilcrakildpaddcna  o^  Grilfu^kH 

tidlizere  Forckom^t  i  Dantnark,  38K 

Cornwall  lloyal  Institution,  Thirty-seventh  Annuid  Rrpoit,  for  ld55w 
1856. 

W.   J.  Ilt'o wood. —The  rock-buiiu  at  Deo  Dhovm  in  Upper 
India,  19. 

Critic.     Nog.  366-374.     Julv-Octobcr  1856. 
Notices  of  Meetinji^  of  Societies, 

Dublin.  Rovid  Irish  Academy.  Proceedings.  Vol.  ri.  Part3. 1 855-^. 
J.  ll.  Jt'llc-tt  — Tlie  viTcct  of  the  tntemal  fluidity  of  tlie  Earth  m 

the  length  or  the  dav,  372. 
n.  Ilcnuvitsv* — The  ttilUieticc  of  the  Earth's  interoal  BtmetnivoB 

the  length  of  the  dny,  38S, 

.    ,  Transactions.    Vol.  xxiiL    Part  1  (Scwbcc)l 

1856, 

.     Royal  Dublin  Society,  JouniaL    No,  2,    Jdy  ISSii. 

, No,  3,     October  1H56. 

H.  Gnthth.— The  Moving  Bog  of  Kdmaleadv  in  King's  Cooi^, 

141  (map). 


Edinburgh  Roral  Society,  Proceedings.     Vol.  iii.     No.  46.  ^^^H 

A.  A.  ilayes. — ^^f«tivc  Iron  in  Liberia,  Africa,  327-  ^^^H 

It  Ch»niber».~Gcolog>  of  BaiiffiJupc,  332,  ^^M 


II,  C.  Sorby— Phyaieid  Ocogrmphy  of  the  Old  Red 

Sea  of  the  emtnd  diatriet  of  Scotland.  3^. 
J.  Forbes.— Geoloincal  relatioua  of  the  Secondary  aad  Ptimay 

Roeka  of  the  Chain  of  lloBi  Blaoe,  348. 
W.  Oregoiy.— DiatOBiOMili  Midof  Qlmlwa,  part  2,  35^. 
H.  Jamct.— DellectioB  of  tba  Phniib-liM  it  Adhar't  Bcti,  a^ 

the  mean  dcnaity  of  the  Earth,  964. 
n.  D.  Rogers. --Laws  of  atnictuie  d  tha  «boi 

of  the  Karth'n  Cnwt»  3/8. 
T.  Bloxam  and  G,  Wilson.— Analj-aii  of  Craigletth 

-,  TranaactioM.  Vol  xxi.  PW  3.  I86.'>-1856. 
U.  D.  BogttB.— On  the  Laws  of  Structure  of  the  nore 
of  the  Earth's  Cniat,43L 


Wnoet^  Congfte  Scicotifiqur  de,  xxxiii**  Setnoo  (Ph»gnun»e)*  I6$€« 

Frtnce.     8oci^  G^logique^  BaUetin.    Beuz.  Sir.     Tome  li. 
Feuill.  61-65. 

Da  Tdiihalcbef.— LettM  lur  IVruptkm  de  Vcanra  cq  laai  185$, 


Ch.  8.-C.  I>fTtIlc.*-Litti«  nir  la  v^iiia  anjct,  963. 

De  Veneuil  ct  Barmde. — Deteription  dca  fomakn  troov^ 


lie  tcmiBa  ahiricD  H  devonien  d'Aliaadfii.  d*iiBrpBrCie 
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France.     Socit't«5  G&logique,  Bulletin,    Beiix.  Ser.  {cofiHmted)» 

Beuoit. — Note   sur  Ic   terrain  sidcruUthique    des    environs  de 

Montbe'liaid  (PI.  xxx.).  1025. 
Sterry  Hunt. — Obscnatioiis    sitr  les  rocbea  raagn^iennes  du 

frcjupe  lie  la  riviere  Hudson,  11)29. 
bmy. — Note  sur  Ics  Spongiaires  des  environs  de  Vierzou, 
H132. 
J.  Fouruet, — Sur  des  gStes  d'oxyde  d'antimoine  du  pays  dei 

Haractas  (Akerie),  i(139. 
JIarie  Roiiault. — Notice  sur  quelqties  especes  du  terrain  devonien 
du  word  du  departt'ment  de  In  Miuiche,  1040. 

— ,     — '.     .     Tonic  xiii.     Feuill.  8-1 4  r 

Marcel  de  Serres. — Sur  lea  silex  tallies  trouves  dans  ks  depdts 

diluviciis,  113. 
Th.  Jibray.— litude  comparative  dcs  Ammonites  anceps  ct  pustu^ 

latus,  115. 
Triger. — Obser\'ations  sur  lea  sables  des  environs  de  Nogent-le- 

Rotrou  (Eure-et-Loir)  (PL  vii,),  llH. 
Fhui9ois   Lanaii, — Essai  sur   les  formations  g^gnostiquea  de 

la  Dalinatie  et  sur  quelques  riouvelles  est)tice8  de  Radiolites 

et  d'llin|iMrites  (PL  viii.),  12?. 
E.  Bayk, — Ubserrations  sur  le  Radiolites  coTnu-pastons,  Dei- 

moidin,  sn.  (Pl.ix.),  VdiK 
B.  Studer.— iVotiee  sur  le  terrain  antbracifere  dans  les  Alpes  de 

la  Suisse,  14ti. 
A.  LftDgel. — Presentation  ii*uu  glol>e  tcrvestre  avec  le  r^ienu 

|j€iitaeonal  tk  M.  lilic  de  Beauuiout,  i(j3, 
Griffitb. — Lettre  accoiiipagnaut  Teiivoi  de  sa  carte  gdologique  de 

I'lrlmide.  164. 
Marcel  de  t^erres.^Des  osaementa  liumaina  des  cflTemes  et  de 

IVpooue  de  leur  dq)6t  (Rt^sum^),  1(»9. 
V.  Raulin.^ Observations  sur  le  IU'sumid*un  essai  sur  la  gtfohffie 

des  Corbihes  par  M.  d' Archiac,  I /H, 
D'ArcIiJac. — Remarques  sur  \v:a  observations  precedentes,  173. 
J.  Desnoyers.^ — Reponse  aux  observations  de  M.  Triger  sur  Iti9 

sables  des  environs  de  Nogent-le-Rotron  (p.  1 18),  177- 
Argeliejt. — Lettre  sur  wne  colicction  de  fo&siles  du  de'partement 

de  I'AiFeyron,  187» 
Ed.  Piette.— Notice  aur  les  gr^s  d'Aiglemont  et  de  Rimoime 

(PI.  X.),  189. 
Ell.  Hebert. — Note  sur  le  lias  inferieur  des  Ardennes,  suivie  de 

retnarqiiea  sur  les  Gryphees  du  lias*  207- 
Michelin. —  Sur  deux  ecbmides  des  couebes  supracretacecs  de  la 

Jamaiquet  222, 
G*  Jenzsch.— Note  supplementaire  sur  I'amygdalophyre,  222. 


Tome  xiii.     FeuilL  15^1D. 
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Note  supplementaire  sur  Famygdalophyre  (fin.). 


Jenz^eh. 

225, 
h.  Coccbi. — Description  des  roches  igneea  et  sedimentaireB  de  la 

Toscane  (PL  xi.),  226. 
Shumard. — Sur  la  palcoutologie  du  Missouri,  302. 
FeuardentH^Siu"  quelques  fossiles  de  la  montiigne  du  Route 

(Mtincbc).  302. 
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Franktiii  Institute  of  PennavIvAnia,  Joortud.   3rd  Striet, 
No.  6.     June  185(3. 

H.  Clarkc.—SIag-briclw,  4lO, 

.     ■.     Vol.  xxxfi.     No,  I. 

,    ,    .     No.  2. 

,    . ,     No.  3. 


July  IS56. 
August  1856. 
September  1856. 


C.  Stickcl.-lksAltic  plwi*.  mi 

W»  H.  Pile— 8|iecific  jfmvity  of  loi-irater. 

Geological  Survey  of  Grcnt  firitain,  Atiinial  R4.'port  of  the  Dtrrcior* 
general.     1856, 

— ^ ,  Memoirs:  The  Iron-ores  of  Great  Briuin ;  Part  1.   Tht 

Iroa-ure»  of  the  North  tuxd  Nurth-Midlaiid  Couuiies  of  England, 
by  W.  W.  Smvth,  A.  Dick,  and  J.  S|nll«r.  With  preface  by 
J.  Percy.     1856. 

Halle.    Bertcht  uber  die  bisherige  Tbittigkclt  und  dea  gtgfpwirtiy 
Stand   des   Naturwisseiiftchafliichcii  Vrreiuet   fur  die  ProriBt 

Saclisen  iind  Thriringcu  m  liallc.     18o5, 

« .     Zeitschrift    fur   die    getamoiten   Natm  w i iMBhiifttll  ■ 

Ilerau^eg.  von  deni  Nutunr.  Vereine  fur  Sacbsen  mid  Thttiin 
geti  in  Halle,  redigirt  von  (J.  Giebel  uud  W.  Heintx.  Jalifl^n^ 
1855.   Vol.  V.    Berlin,  1855. 


C.  J.Amlme. — FomiIc  IM^anxen  dcr TertiHrfiiniiatkiD  der  Si 

mid  Thmlheim  in  Sichenbiir^ti  uod  der  Liaifomuitiaii  fOtt 

Steandorf  ixn  Bannt,  ^01. 
C»  Oiabei. — Crinoideen  im   Kreidemergel  bet  Qucdliaburg.  SS 

tplale), 
C.  i.  Aadnie.—  Zwei  Fruebtartcn  aus  der  Stcmkoblcikfa 

Starbnicken,  4^. 
C.  QiabaU—Ueber  der  Mvopboricn  det  Muidie1ka1kc% 


u.  uiaoai. — ueber  tier  Aiyopboncn  am  an 

E.  Soebtiag. — Minermlo^iacli-palaoatologiirhc  Notiirn 

Literature:  General,  Mineralogy»Oeok>gy.  i'llfontolngy 


bma^^ 


-. .    .    1855.  Vol.  M.  Berlin.    I85S» 

C.  Qicbel.'  Erdbebcn  m  WaUia  vom  25  Juli  bis  7  August  18&5, 1. 

B,  SucUttng. — Minerakigiacbe  Notiien*  3<j1. 

Q,  &iiflkf»w.— Ziir  QaoloiKie  and  Miftermloeie  [Central  beat) 
BiMHikb  gMMCb  and  nMiampbie ;  tblunte  iQ  UuatarL 
961.  •^  "^ 

C.  Giebel— Aus6ug  in  die  Wftllt«er  Alpen,  39. 
—        WirbeUlucfitite  in  der  Tburiugar  Braimkobla.  'SH^^ 

A.  Schtnit.— .4«icrieD  ins  Liu  bn  lUlbeti«adt«  SiOS. 
£.  Socbtiag.^Rcua  fai  EngUnd  and  8eboCt!aiid,  379. 
Lttantare:  Qcaeral,  Itinefalogy,  Geology.  PabDoatolac3r. 

Extrait   du  prommma  da 


\m  Sod^  HolhodttM 


Harlem. 

Seicnrcit  a,  pour  Tamiee  1856i 

InaiituieufActuaries,  A»ttrii>oeBlagaiin«.  No,  25.  VoUvi  l^rl&* 
October  1856. 

Subject  for  Preuuiuiia  for  18S^^Ji>, 
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Jahrbilcher  der  Berg-  ond  Huttenkunde,  herauBgegebenVon  K.  E.  Moll* 
Ejr        Vol.  iv.  Parti.  1799.  Salzburg.  8", 
W  From  J,  MorrU,  Esq,,  F.G.S. 

Journal  of  tbe  Itidmn  Archipelago  and   Eastern  Asia.      Vol,  ix. 

»Nos.  10-12  (Id  one).     Oct.  to  Dec.  1855, 
From  J.  R.  Logan,  Etq.,  F,G.S, 

Lancasliire  and  Cheshire  Historic  Society.     Vol,  viii.     1855-56. 

Lausanne.     Ilidletins  dea  St'aiices  de  In  Society  Vaudoise  dea  Scieucea 
Naturelles.     Tome  i.,  annt-cs  1812-45.     1846. 

tB^ronger.^ — Un  fossile  v^gt'taL  92. 
Blnnchet.^ — L*s  boiiilKrcs  d'Oron,  IBfi. 
Altitudes  dann  le  Canton,  20O, 
—      La  (batributiou  des  depots  erratiquea  dans  le  baftsin  du 
Li^mati,  258. 
Une  mfiehoire  ile  rhinoceros,  278. 
— —      Un  o«  du  Myl&don  robmttut,  337. 
• '      Lea  ?ari(?te8  de  poli  des  rochtis,  368. 
La  mine  de  houille  dc  Pidlyj  358, 
Colomb. — La  Di-nt  de  J&man,  3IiS, 
De  la  Hftq)e.*-UD  bloc  de  g}p»e  errtttique,  208,  33/. 
De»or. — Lcfl  phe'notneDes  erratiquea,  270. 
Lardy.^Lii  geologic  ilu  Jura  Viiudois»  345. 
Wartumnn.— L'ttpplioiticni  de  dtux  thtwemei  de  g^om^trie  ili^ 
int'nlaire    4  I'explicatiou   de   certains   ph^nom^nea  g^olo- 
giqiies,  395. 
.     -^ .     Nos.  10  and  II.     1846. 


No.  34.     1854. 


I 
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Blanch ct. — Siir  les  modifications  du  relief  de  la  terre  dans  !e 

vallee  du  Rh6ne  et  du  Lemnn,  16/. 
S.  Clmvannes. — Sur  un  ancicn  lit  de  la  Morge,  161. 
Nicaty.— Sur  un  bbc  ernitique  d'une  grande  dimcasioQj  exialant 

dans  le  ravin  de  TAubonne^  1 74, 

E,  Re  lie  vier.-^  Notice  sur  I'ouvrage  intitule  Dcscrintion  Geolo- 

gique  d^M  Eovirous  de  Mont[ielber^}ar  P.  G.  de  Konvil)e»  1811. 

-  Sur  la  classification  dcs  TerrainB  CrctacCa,  191, 

Ph*  Delaharpii. — Ossetnens   appartenant    k    VAnthracotheriutn 

ma^um^  recueillis  dans  les  lignites  dea  euvirona  de  Lau- 

■anne,  175. 
E.  Renevier. — Secondenotesurlag^logie  dea  Alpe»VaudoisM?8, 204. 
R.  Blunchet  et  Lecoultre. — Sur  Tea  effets  du  gel  an  lac  tic  Joux, 

224  (map). 
Burnier,  C.  Dufour,  et  Yertin.— Sur  la  temperature  de  quelquea 

sources  tFeau,  226. 
Ph.     Delaharpe. — De    la    formation    aiderolitique     dans     les 

Alpes,  232. 

-.     -^ ,     No.  36,     1855, 

Ph.  DckbanK*  et  E.  Renevier.— Excursion  g^ologique  Ji  la  Dent^ 

du-Midi  (Bas-Vftlais),  2«l  (platej. 
E.  Renevier. — Sur  le  terrain  rliodanien  situe  prSa  de  Montal- 

ban.  2^. 
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Lausanne.     Bulletins  des  Stances  de  la  Socii^t^  Yftudoue  des 
Natiircllc8  (mnfinyed). 

Ph.  Deliibar|)c. — Sur  des  os  de  Ctitar  «nncn.  301. 

Houille  Kimmcridjfionnp  dii  Bas-V 

S.  ChiivmniiM. — Sur  le  terrain  si(li'rolittc|u«  dc  la  CoIUoe  Kte^ 

micnne  de  Chamblon  prt*»  Yvfrtlon,  »ilO. 
Bitclmtf.— Analyse  cl'iia  Juyet  pmvcuant  de  la  Iffitmr,  pite 

d'Yvcrdon,  .'il7. 
£.  Renevier. —  Dates  de  la  publication  dea  e«p^«  oi 

ktplaoebes  de  la  Conchy  liologie  mm^auwique 

Bretanie,  })ar  Mr.  James  ix>wcrbv,  cootmo^  par  ^asMi  4i 

Carie  »oirerby,  .318. 
IL  BUnchet^ — Sor  la  flore  fouile  du  temm  aiilliiatifilni  te 

Alpes,  :i22, 
S.   Chavauue9.--Siir    la    roupg   d^al    dtfp6C   d*aUuriOB«    piia 

Rcueus,  Environs  de  1  .ttmaaai.  394. 


No.  37.     1856. 


Ph.  Belahar}Mr  et  C.  T.  Gaudm.— Flort  foaaile  det  Ennnoa 

Lausanne,  'MJ^  422. 
E.   Renevier. — Resumi'  dc<)  travaux  de  Mr.  D.  Sbarpe  mar  k 

cUvage  et  la  foUution  dps  roclu'»K  li79. 
C.  T.  Gaudin  et  Ph.  Dilah«ir|H-.'-Sur  le»  bi^ebea  ^ 

Eocene*  du  terrain  »idcnditique  du  MatimMal^ 
C.  NicATtz. — Siu"  Ic  dea»ccbcmeut  du  lae  da  Haiiaa  «•  Hal*     ^ 

Undi%>llM.  ■ 

A.  Yertiu. — ^Sur  les  aeichet  do  lae  lA'nian*  411  (plateK  ^ 

Leeds   Philosopbtcal  and    Literary  SocictT.      36tb    Report. 
1855-56. 

lixmeati  Society,  Journal.    Vol.  i.    No. :{.    June  1856. 

Liteiiriiim.     Vol.  u.     No.  49.     Mj  \0,  1H56. 
The  Mines  of  Wicklow.  "76. 

■  Vol.  iii.     Nos.  li  and  10. 


Literary  Gat^tte,  Julv,  Augtist,  September,  and  October. 

From  L.  H«99e^  Sff.^  F,OJL 
Notices  of  Meettnp  of  Societies ;  and  Obititary  Nolieca. 

Liverpool  Literary  and  Philosopliical  Society,  Proceeding!.    No.  10. 
185^-56. 

G.  H.  Morton. — Subdiriaioiu  of  the  New  Had  SaadatoBe  of  part 

of  Cheshire,  68  {2  plates), 
B.  Brethertou. — Geological  ramble.  14H. 

London,  Ediiiburgb.  and  Dublin  Philoaophical  Magasoe.  41 
No.  75.    Supplerticat,  Julv  1856. 

From  R,  Taylor,  St^^  F,(?J5. 
J,  W.TayJer.— Cryolite  of  Grernbuid,  &51. 
D.  T.  Atutetl*— Coppcr^lodcs  in  Cuba,  S&t 

.    .     No.  76.     July  1856. 

IL  M.  WiM.— Separation  of  miuend  ttUa  from  waItT  by  fillia* 

h  lyndaD.    Cleatage  of  crjatals  ami  abtei.  3&. 
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London,  Edinburgh,  and  Dublin  Philosophical  Magazine.     No.  76 
(confifiued). 

S.  Uaiighton.^Density  of  the  Earth,  deduced  from  the  expeii- 

inents  in  nnrton  Coal-pit,  50. 
J.  C.  Moore. — SUurian  rocks  of  Wigtonshire,  68. 
C.  Babba^e. — Acttou  of  <jot'an-t'iirrents  in  the  formation  of  the 

strata  of  the  Earth,  fi9. 
J.  Plant, — Keuper  sandstone  of  Leicester,  71- 
P.  B.  Brodie, — Keupt^r  sandstoue  of  Warvr'icksMre,  71" 
J.  W.  Salter. — Diploceraa,  7iJ. 
S.  P,  Woodward.— Orthoceras  from  China,  72, 
W.  S.  Symonds.^Tnip-dykes  in  the  Malvenia,  73. 
J.  G-  Sawkins.— Movement  of  land  in  the  South  Sea  Islands,  7<3. 
L.  B.  Ibbetsou. — Origin  of  gold*veiii»,  73. 


No,  77 •     August  1856. 


H.  Henneasy. — Influence  of  the  Earth's  interna!  structure  on  the 
length  of  the  day,  99. 

H.  M.  Witt.— Chemical  composition  of  the  Thames  water,  114, 

H.  J.  Brooke.— Bk-iniere,  126. 

H.  C.  Sorby,  and  J.  TyndalL— Skty  cleavage,  127, 129. 

S.  Charters,— Mont  Lacha,  130. 

W.  Miller.— Maima  Loa,  150. 

T.  Spratt.^ — Geology  of  Varna,  1 50. 

H.  G.  Bowen.— Geology  of  Trinidud,  l-'il. 

J.  W.  Salter  and  W.  Bailey. — Cretaceous  fossils  from  Aberdeen- 
shire, 152. 

J.  Prestwich.— Correlation  of  the  Middle  Tertiaiies  of  England, 
France,  and  Belgium,  153. 


-.     " .     No.  78.     September  1856. 

J.  F.  W.  Herschel. — Slaty  cleavage  and  contortions  of  rocks,  197* 

G.  B.  Air)'. — E.\periments  in  the  Hnrton  CoUierj-  shaft  for  deter- 
mining the  mean  density  oi  the  Earth,  22H. 

Hautefeidllc. — Mercury  in  the  native  argentiferous  copper  of 
Lake  Superior,  23S. 


No.  79.     October  18^0. 


n.  James. — Mean  specific  gravit)-  of  the  Earth,  314. 

Longman^s  Monthly  List  of  New  Books.  N.  S.     Noa.  163  and  166. 

Madrid.  Anndes  de  Minas.  4  vols.,  8vo.  1838-46.  From 
H,  Sharpe^  Esq. 

Microscopical  Society,  Quarterly  Journal  of  Microscopical  Science. 
No.  17.     October  1856. 

W.  Gregory. "Post -tertiary  Diatomaceous  Sands  of  Glenshira, 
Pai-t  2,  67  (plate). 

Middle  Rhine  Geological  Society.  Geologische  spccialkartc  des 
Grossherzogthums  Uessen.  Section  Gicsen.  Section  Friedburg. 
Mit  einem  Hohenverzeichniss  und  cincr  Profilkarte. 
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Parij.    Acad^mie  des  SdeDCM.    C<mipt«t  Reoduf .  TontxE.  PMl 
13-27. 

M.  dc  Scnr^.^Dei  etnct^re$  et  do  l'aaci«niieU  dt  k  finoAt 

qutttemaire,  4H8. 
R.  Greg  ct  Dr.  Ilcddle. — ^Sur  une  m%ne  dc  for  minknqat  MIK 

fenuant  des  glubulet  de  plamb  m^Ulliqu««  490, 
A.  Bmeau. — J^tudes   chimiquca   lur  uoc   puti*  da  tmax  ^ 

b«asniduRhftiie,611. 
F.  KMm.-^AiiAlyte  de  Tmh  do.  fiotplnins.  pnae  4  Bi^Bk-DM 

pr^»  I'cmhniicUurv  de  U  ver  Noife.  53S» 
A.  Pocy.— Sur  la  force  jurcturiooelk  qtt'emMl  lit  memprnk 

k'vurfuct^  du  sol,  eommc  pouviint  do«Mt1iw  i  lapomrtidB 

di^a  trcmblrtnetitt  dv  trmv  5H5, 
C.  8ai]tte>€liiir«  Denlk.^Quath^m«  Lcttrt  NT  T^mpckm  te 

Vi-suvc  du  I"  uiBi.  1855,  593. 
H.  Soleil. — Note  sui-  un  mofen  ootiruin  de  mimiMitW  li  Iw 

Ikon  pandlele*  entre  cllc4  d'nae  pUque  de  eriild  ib  focka 

ftont  Ruiai  [ivaUdea  k  Vtcm  du  cri>U)  on  ladiBte  flv  «it 

axe.  609, 
E.  Pilljol— NoureDes  ratiherokea  sur  k«  <«ux  mlplrilw  dai  ^T* 

—  Villc.^Notice  tur  \m  gitii  d'tesmndet  de  b  hmli  idKt  4b 

PUarracb.  698. 
A.  PocY«— Tableau  chronologiqn*  dca  ouniiriiii  cycluiiiqi—  Oii 

out  en  lit*u  BUY  Indes  f>rri(lcntalet  ct  dan*  le  nonl  de  TmM^ 

lantique.  dam nne  penodc  dr  .'i/^ ann^ci.  de  1 4iK^ *  1 8i^,  TCVl. 
A.  Valciu'R-tini's. — Obaierrataotii  but  dcs  Ounucii  porforaiita  dias 

Its  gniivite  de  0retagiie»  7&5. 
C.  Pri'voKt— Etude  dei  ph^aottkM  fioleiiiaMi ds Ttera  ft 

de  TEtum  794. 
•- —      Coaaid6iti0atgMi«leatlqpillOBtfivtei 

f  olciDiqiiit,  866. 
Sur  k  tbteie  dca  dhies  «t  dea  entiam  di 

meat,  919. 
E.  CoHonb.— dnr  («•  tmobknoito  dfi  tan  du  Vdal^  96^ 
ITHombrea  Kirmai.— Dcaeriptto  dt  dtu  toq|ttil 

veUea  ou  nouvcUemmt  obtfrre^  10B9. 
A.    Damour.  —  Sur    un    i»^ridal    tiUai^lrv  dt 

TyroMlSl. 
PooCau.— Sur  1c  tfvmbJemctit  da  ten*  dti  5  d)6omkl%  VS66^ 

1158. 
J.  fiouia. — RtcherdMiairleipnidtiiltuol^dtii 

tuUtireuMt,  1161. 
J.  NtkliH.— Pr^anite  dt  It  finmitt  dint  In 
U69. 
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fltattliiiople  pandant  1^  ana  ilMl->55L  2!0 
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Acadimie  dee  Sciences.    Compter  RenduB*   VoK  xiii.  Parti 
1—26  (continuefl), 

I.  Geoffroy  Saiiit-IIil aire.— Stir  un  ceiif  d'Epyoraia,  315. 

Alpbatid. — Siir  \e  puits  art^^sien  dc  Passy,  3o2, 

F.  de  Pnmcq.— De  U  formatiou  et  de  k  r^partitioii  det  relie& 

tcrrejttres,  p.  378. 
A.  Pisais. — Ktudea  sur  rorogniphie  et  but  la  conititiition  g^o- 

logique  An  Cliili,  m\ . 
Rccberchcs  lur  lei  sytt^mea  de  amiUremeiit  de  TAm^ 

rique  di)  Sud,  31>2. 
Villc. — Notice  tniijemlogique  sur  Ic  cercle  de  Luhooat,  396. 
H.  de  Seires. — Sur  la  presence  des  zircons  dans  lea  aabies mfliiiu 

tertiaure;}  (pliQ>cenci)  dc  Sorct,  tkna  les  environs  de  Mont- 

pelier,  434. 
Rotureiiu,— Sur  lei  eaux  thcrnmleK  de  Nauheim,  438. 
Bfirtroind. — Sur  un  gisemcnt  de  puoixolane  dans  ta  Raate- 

Loire,  650, 
D'riombrea  Firmas. — Observations  lur  le  Pvcten  glabtr,  612. 
Meug}'. — Sur  le  giscnieiit,  TAgCf  et  le  mode  ile  formation  dea 

terraii)*  ik  ineuli&rca  du  bassin  de  Farii,  628. 
A.  Le\Tnerie.  —  Du  terrain  jurasaique  dans  lea  Pyr^n^ea  Iran- 
raises,  73<). 
M.  de  *Serres, — De  I'epoque  geologique  ^  laquelle  on  doit  rap- 
porter  le  dej>6t  des  spinelles  et  des  zircons  dans  les  sables 

marina  de  Sauret,  82/. 
J.  Durocber. — Etudes  sur  ta  production  artiflcielle  dei  mindraux 

et  sur  les  consi^quences  qui  en  r«?sukent  poiy  la  geologic,  850* 
Boussin^ault. — ^ur  uu  gisettient  de  plaline  signal^  dana  un  filon 

de  lu  province  d'Antioquiii»  91/. 
E.  de  Billey* — Note  lur  la  carte  ge'ologique  du  deparbement  dea 

Vos^es,  963. 
Rozet.— Moyens  de  forcer  les  torrents  des  montagnes  k  rendre  k 

rs^ieiilture  une  partie  du  sol  cm'ils  ravagent,  991. 
F-   Foumet.— Aper^us    relatiis  k  In  tUeorie  dea   gites  metal- 

lif&res,  1097. 
L.  L.  Valine.— Sur  le  lac  de  Geneve  k  Tcweaaioii  des  iuomlaticma 

de  la  vallee  du  Rhone,  1140. 
Renaud. — Sur  la  constitution  ge'o!ogique  de  ristlinae  de8uez,  1 163. 
C.  Sainte-Claire  Deville.— Sur  les  pruduita  dea  vokans  de  Fltalic 

m^ridionalei  1167. 
L.  L.  Valli^e* — Sur  la  reserve  du  lac  de  Geneve,  1181. 
Vigat. — Sur  faction  saline  de  I'eau  de  mer  sur  let  oompoa^ 

hydrauliqnea  en  general,  1200, 
Rozet* — Sur  la  graude  inondation  de  la  Loire,  1204, 
Delesse.^-Carte  hydrogniphique  souterraine  de  la  ville  de  Paris, 

1207. 
BouMinpault. — Sur  les  variations  que  Fcau   de   !a  mer   Morte 

semble  subir  dans  sa  compasitiou,  1230. 
Dausie. — Note  relative  aux  ioontlations,  1241, 
J,  Durocher.^Sur  les  gitea  metalliferes,  et  sur  la  disposition 

relative  des  cristau.\  de  quarts  et  de  feldspnth   dans  les 

roches  granitiquea,  1251. 
Ro2et. — Sur  le  ouit^i  fore  de  Tamenju,  1258. 
J.  Bonis.— Sur  la  presence  de  rammoniaque  dans  ceitamea 

min^mles,  1263* 
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DONATIONS. 


Paris.     Arcliives  du  Mus^oni  d'Histoire  NitureUe.      Vol.  L' 
Part  3,     1855. 

.    .     Vol.  viiL    Part  4.     1856. 

Philadelphia.    Acadetnj  of  Natural  Sciences,  Joomal^  K.8.  VoLE. 
Part  4.     1854. 

J.  Leidy.—Batkyffnatkut  boreaUs,  327  (pli^^)- 

■-  -  -  .     Proceedings*    Vol.  xL    No.  7, 

C.   M,  Wetlicrill.      McIaQ-iji|ih*Ite  from   HSlaboroogh,   Ncv 

Brunswick,  225. 
Leidv.-^  Fossil  niammalian  teetlu  ^1* 
F.  V.  Greeue.— Cbetaic&l  inv«lti§lliOB  of  tomSi 

remains,  292. 
F.  A.  Geotii. — New  vant'ty  of  grey  copper,  296. 

—  Oweuite,  297- 

.     ,    .     No.  8. 

Leidy. — Ursua  aud  Megaionyx  at  Xaichcx,  ICtainippi,  908^ 
T.  A.  Conrad. — Monograph  ofgcuiu  Kulgur»  316. 

Dreitsena,  Artemi»,  Acanthina,  ^c.^  300, 


No,  9. 
No.  10. 


^ 


L«idj.— Fosiil  Cetacea  from  the  Oroenaaod  of  New  J^mef,  377- 

D.  D.  Owtm  AQcl  F.  A.  Geiith.— Sapontle.  37!^. 

Lcidy.— Fottil  MammaU  and  Cheloniazia  from  Nebraska,  392. 

-.     .     .     No.  11. 

No.  12.  Title-pagratid  Index. 


C.  M.  Wcthcrill.— Irmi  and  tiUnium,  4M 
T.  A.  Coored.— Casaidula  nud  AthlctA,  448. 


.    ^ .    .     Vol,  %U.     No.  1. 

A.  T.  King.— Ancient  altuTiutn  of  the  Oloo  and  ita  td 

Photographic  Society,  Journal.     Nos.  44,  45,  46,  47. 

Bay  Socifty,  Report  of  the  Council.     1H56. 

Royal  College  of  Surgeons  of  England,  Lbt  of  FeUowa,  ftc.  Jnl?  10, 
1856. 

Royal  Geographical  Sode<y»  ProceediDgf,    No.  4. 

.    ^.    No.  5. 


'jy^M^^^^I 


P.  W.  Beeclicy.— Aiiiiirenaiy  Addreas,  and  Obituary  Si 

Royal  Institution  of  Great  Britain,  U$i  of  Maplitnb  tc,  Cor  ISSS- 

18^6. 


Notioei  of  Me«tiiigff .     Fkrt  n.     1 855-56. 


C.  Lyeil — Surcnairc  cbaii||;r»  of  the  Temple  of  Scimpia,  S07< 
R.  Owen. — Riiminania  and  the  ahormnal  cattle  of  Biitoi 
IL  D.  Rofsm.— Oeokcy  and   Pbyood  G^grapliy  U 

hwunrn^  167* 
J.  l^iadin.— Ctetfige  of  oyslali  md  oTilatt-nxiu^  3^ 
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Royal 


Society 

— ,  Proceedings 


Fell 


0W8. 


1855- 


Vol.  viii.     No.  21 


H«  James  aiid  nthers. — Figiirc,  dimeuaions,  anil  memi  specific 
gravity  of  tlie  Earth,  ns  derived  from  the  TrigoDometrical 
Suri-ey  of  Great  Britain  and  Ireland,  1 1 L 

-.  — ;     No.  22. 

H.  J.  Brooke. — Geometricft!  isomorphism  of  crystolSj  187* 
W.  B,  Carpenter, — Foramiiiifcra,  part  2,  205* 

— ,  Transaetinns.     Vol.  cxlv.     \H,'}5, 

Pratt,  J.  H. — On  the  attriurtion  of  the  niinalaya  Mountains, 
and  of  the  elevated  regions  heyoud  them  upon  the  plumb- 
line  in  India^  53. 

Air}',  G.  B. — On  the  computiition  of  the  effect  of  the  attraction 
of  mountain -miisses  as  (listwrhioji;  ttic  apparent  astronomic^ 
latitude  of  stations  in  geodetic  sun'eys.  lOL 

MomtT,  L- — An  accouot  of  some  recent  researches  near  Cairo, 
undertaken  with  the  view  of  throAviiig  light  upon  the  geologic 
cal  history  of  the  alluvial  land  of  Et^iptt  U>5, 

Hooker,  J.  D.,  and  £-  W.  CLmiey. — On  the  stnu-turc  of  certain 
hraestonc-uodules  enclosed  in  searas  of  bituminous  coal, 
with  a  desscription  of  some  Trigonocarjmns  contained  in 
them,  149. 

Oweot  R. — On  the  Megatherium. 

-. .     Vol.  cxlvi.     Parti.     IHaC. 


J.  H,  Pratt.^On  the  effect  nf  loeal  attraction  upon  the  plumb- 
line  at  stations  nn  the  English  arc  of  the  mcridianj  between 
Dunuosc  and  Burleigh  Moor,  31. 

W.  B.  Carpenter. — Research cs  on  the  Foraminifern,  181. 

W.  J.  Rankiue. — On  axes  of  elasticity  and  crystalline  forms,  261. 

G.  B.  Airy. — Accouut  of  pendulum  experiments  undertaken  in 
the  Uarton  Colliery,  lor  the  purpose  of  determining  the 
raean  density  of  the  Earth,  297. 

Society  of  Artst,  Journal.     Nos.  191-207. 

Fsjjorts  and  imports  in  the  United  KiDgdom  of  Copper,  Zinc, 

Tin,  and  Lead,  r>02. 
J.  B.  Dainea.— Deeav  and  prcsen'ation  of  »tone-work*  604,  629. 
A.  E.  Bruckmann.— Abs5orbeiit  bored  wd)s,  (i09,62I,  63'1,645. 
D.  Musbet. — Iron-ore,^  of  Gi-cat  Britain,  (il7. 
Induration  of  stone,  fi3(1. 

D.  T.  Ansted.— Absorbing  wells,  643. 
H.  Clarke.— Absorbing  wells,  t>55. 
J,  B.  Denton.— Absorbing  wells,  66S. 

E.  C.  Lewis. — Lithographic  stone  in  Jamaica,  684. 
Beasemer'a  manufacture  of  iron,  695,  708,  7H. 
H.  H.  BuraclL — Decay  and  preservation  of  stone- work,  713. 
Bes3emer*8  manufacture  of  iron,  758. 
A.  E.  Bruckmann .—-Absorbent  bored  wells,  764. 
Booth.— Addr**s!<,  What  to  leai'u»  768. 
H.  W.  Revcky.— Inundation  and  natural  river-drainage,  786. 

—        Hydraulic  cement,  /H^. 

tical  Society,  Journal.     Vol.  xix.     Part  3,     September  1856. 
R.  Hunt  .^Present  state  of  the  mining  industriea  of  the  United 
Kingdom,  201. 
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Stockholm,     Are-bcriiltflsc;  om  botaniskA  arbften  odi  upDticknrl 
ar  1851  till  kougl.  Vctrn^k.-Akad.  algifTCD  den  31  Man  1S5S* 

Af  J.  E.  Wikstrom.   1855. 
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Sednare  afdeliiiiigea  (No.  2) 


(No.  1). 
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.    Oefversigt  af  kongl.  Veteiifik««Akad«  Forhancil. 
IrgAngen  1855.     1856, 

Erdmaim.— >Uto  jetnwilmifiUfa  goologiaka  Iwltiftiinhiit.  Ml. 

Om  dc  gamla  rattmoiErkeiia  rid  66dzm  St^d*  S9 

(pl»t«). 

Uttittpift.    Wrirttcnibergiselu-  natanriasenwhafttlehft  JahmhdiK. 
ErsttT  Jahrgang.     1845.     ParU  1  ^  2. 


Qui'nutLHTt.^rcbcr  Hoffnung  nuf  Koiileti  m  WSnttaibvil^  I 


Sigwort. — rcbcr  die  Cui«t«tti;r  und  Brwr  Ifio 


ii|ttdkft.1MH 


a»n&i7te««,  152  ( plate) 
Q.  L«vb«.— Ueber  die  B«d«itt«>ag  dtt  Cheiaie  ftir  dit 

153. 

Zeimeck.— Ueber  die  Gtase«  154. 
Rurr. — Uebcr  einige  wcnigcr  bekaanle  Gcbirgnrtea  d»  Scli< 

n-aJdN.  155(pl2,fi«t.3,4). 
Plieninger.— I'fbit  te  tttfttKlivn  tndniuli»rh«i  CmKrnt 

dai  VorkommMi  6m  Qtaletiu  m  Wurtuniturwv  la*. 

Ueber  7^«r  awtitfUM$^  1 

Voo  fieylter^^Bwehmbitng  dr«  Dilu«  I 

gart  iukI  Canstatt,  \S3  (iiia|)). 
Kurr.— Uebcr  einigc  Dekmnitra  WtirttembMii^ 
F.  Ktaui».«-Backeiuiiiboe  rsm  Fal«o«Mt)ra«  2aA* 

-.     .     Zwpiter  Jahrg.     1846.     fmU  1^, 


Von  Klein.— Conchvlii'O  der  SUi 

embfTg'i.  <?t)(2plate«). 
ffliioingcr.— trbcr  rin  neuei  flanricr^^iiui  und  die 

Mr   SauricT  mtt  fla^ben*  idincidcadim  Zabnca    m  liM 

FiuniUc.  148, 247  (plal^). 
Qncait«dt. — Ufber  die   Mineralwn  io  den 

CeuhaknMdaB,  154. 
G.  Leubc,— Ucbcr  dir  nndiing  d«i  GmnddMib  1  ^^ 
Sigwart— Ucbcr  I  hrn  Kmlk.  IfiS. 

RuTT  und  Quenst  n-r  WAbnchcialiehkeil  iat  V( 

mrni  To»  i^trmkulili  u  in  Wftrtleinbcfg.  1*0, 
lUiupold.— I  cbcT  d«i  Src  de»  (ittfl  da«  Nfokanbal 

bedeekw.  ttsd  ilkcr  daa  VtriMUm  di*r  C 

Ch.  niulni -*ri?li«r  rin  York^ 

der  Kfiipirfoniiatjon.  !*>(» 
Fr«a4.— Die  Tbooe  dei 
Fehhng. 
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the  Tbooe  dei  untrrm  Liaf,  902  (pi.  A,  H*^ 
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Stuttgart.    Wiirttembergische  naturwisaenachaftliclie  Jahreshefte. 

Zweiter  Jahrg.  (continued). 
-  Ch.  L.  Landbcck. — U^bei'  das  niederfallen  eines  Meteorateinea, 

■  383  (plate). 


.     Dritten  Jahrg.     1H47.     Parts  1-3. 


Fabling. — jinalyse   cmiger  Ofeiihriichc  aiis   clem   Hochofen  zu 

Ladwigsthal  bei  Tuttlingeii,  L'J3. 
Sdllossbemer. — ^Vrsetiik  im  Canstatter  Minend-waflser-scblBiniii, 

15L 
Si j?wart,— Brora  im  Waiter  von  Friedriclishall  uud  CanstAtt,  152. 
Plieoingcr« — Cypriuaidcn-Zahue  im  Siisswasscrkaik  von  Stein- 

heun,  162(pL  I,  tifi^sJ.S). 

Mhrolestes  antifptm  nnd   Sarffodoti  tomicus  in  der 

Grenzbreccie  van  Degerloch,  lf>4  (pi.  U  figs.  3-10). 

H.  V.  Meyer. — Paitpovhetya  busseitmsis  im  altern  SiiaswasBerkalk, 

167"(pl.  Kfig.  11). 
Fnas* — Die  Loben  der  AmmonittTj,  I6f>  (pi.  2), 
Jiger.— Ueber  Gefollebildung,  172. 

f  eber  Bos  Bison  mid  Bos  urus,  176. 

Weisstnan. — Crailsheimer  Fetrcfactetiverieichniss,  191. 

Th.  Fraas.— Ortbocer&titen  und  Lituiten  im  niittlereu  »chwarzen 

Jura,  218  (pi.  1,  fig«.  12-14). 
A.  Dweke, — Beschrcibung  dcs  Mineral wnssers  dea  Krumbach- 

Miible-Bailcs  zwiachen  Wolfegg  und  Kiaslegg,  223. 
Tb.  Pliemuger.— Die    Wirbelthierivste    ira    Koralleakalk    von 

Schnaitheim,  22G  (pi.  1,  fig.  15), 
Nekrolog  Major  ?.  Zieten's,  249, 
Th.  Plieningcr. — Anophtherium  commune  im  altem  Susswasscr- 

kfdk,26l. 

Knocbenfdbrender  Diluviwrn  ira  Gebiete  der  Molasse, 

261. 

Ein  nicht  fosBiles  Nagethicr  im  Muncbelkalk^  262 

(pL  I,  fig,  20). 


Vierter  Jahrg.     1848.     Parts  1-3. 


Kurr. — Zur  Geolngie  ilcr  Tnasfwrination  im  Wiirttennibf'rg  und  de» 

Steiusalzes  im  BesoDilereo,  I . 
H.  Fehling, — Chemische  L'ntersucbuEje  der  b^olen,  des  Rocb'^ 

und  Stein- sal zes  imd  der  Siedcab^Ue  der  K.  Wiirttemberg- 

isclieiL  Salineii,  IS. 
Queii»t€dt,— lV*ber  die  Granzen  der  MusclielkalkformatioD,  57, 
Schlossberger. — Kiipfergehalt  einiger  im  liaudel  vorkommenden 

OelkuLbcnsorteii,  TW). 
Ilelil. — Atizeigf  di-r  Pulaeozoologie  von  Dr.  C.  G.  Giebel,  111. 
Eaer.— Das  Petrefaktenbger  bei  Ober-  und  Uutcr-Kircbberg  an 

der  lllcT  im  Obemmt-Lnupbeim,  258. 
Sigwart. — Vorkommen  de*  Brora's  und  Jod's  in  den  Mineral- 

waiisera  imd  HetlaueMen  Wiirtt  em  bergs,  2K9, 
llebl.^-Anzeige  der  Mracraiogie  von  E.  Fr.  Glotker,  279. 


FUnfter  Jahrg.     1849.     Parts  1-3. 


Fraui. — Vergleicliung  des  8ehvvabiselien  Jura  mit  dem  Franzo- 

siselien  und  Eiiglischen.  L 
Th*  Jf^chraam  und  IL  Felilin^. — i'ntersurhung  der  Ralksteine 

Wiirttemberg's  auf  Alkidieu  und  Pbosphonauru,  58. 
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Stuttgart.     Wurttembergische   natunnaafliiachaftlichr   Jahrabcftt. 
Fuiiftcr  Jahrg,  {confinved), 

G.  Jii^cr — UeWr  citiige   au»  Griechcnlaod    rHialtciia 
Knochciu  1.4. 

Ueber  die  AusfuUMn?  drr  fomilot  KnodNi 

iTtlige  odrr  VnifctnlUnisflii  /•ti,  126. 

Til,  Plicumjfrr.— ll'ber  Atiipli  pi.  K  tfj^  ^  9), 

I'cbtT  GrusnvruK  numtntt.y,  J.i'J  (pi.  1,  fig. 7). 

Manitcltloh    uiul   Fnwui,— IiImt  Stviohllwn,   1 17  &  239  (pi.  I, 

Pb.  Roman.^ — IthyncholitUen  im  Wutttcmbcrgwcheo  Jnra,  2G0. 


SecliMer  Jahr^.     1850.     Part*  I -A 
UebtT  livilrHuIiAchcn  Cement,  liN* 


Tb.  FUenin^ 
QttCDitodt. — Ueber  iti|j[K)thcrnim  drr  Bohnencfze*  16S, 
^•^        Ucber  Mceochinw  im  bniiiiirii  Jun«  bci 

hauscn,  und  cmige  luideri'  Kri'bze,  18<>. 
Brucktnaan. — Flom  (rmtijreniUA  fassdt*^  215. 
Kd.  Breiimxiger — Die  ZuaiauneiiKtiuiig  vcncbiedeii«TTi 

245. 


Siebcntcr  Jahrg.     1851.     ParU  1-3, 


Feblinfc  und  Kiinr, — VntcnachuDg  Tcncbiodeocr  Wi 

iwchcr  KalLsU'ific.  i**). 
G.  Jatfi-r.  -  I'eber  die  liiibe  und  Bewcgung  dea  Wi 

Olicrfliu'hc  dcT  Erde  in  seinvm  vi'ncbicdfuieD  d 

aUdiIcii  und  die  Fol^n,  welcbe  »ich  danus  fiir  ili#  0«ko> 

noinit*  dcratar  ergtben,  139. 
Urber  iIk-  Fuudortc  foasiler  Ucbcrre«te  tod  SiujE«tliMm»  mh^ 

•ondcJt;  m  Stuttgart  und  teincr  rragebung,  169, 
F.  R.  Furch. — Analyse  der  Muaendquelk'  obcrbalb 

Obenunt-WaibUtiftea,  181. 
Anon. — Beidimbiinir  dea  Riesel-Alununita  van 

189. 
KiuT.— Ueber  die  Enstebung  clea  Fldtigebirgea,  247* 


Xchttt  Jabrg.     1652.    Phrta  1  ft  % 


O.  Freas.— Tertiarc  Ablagerungen  atif  dea  Hdben  der  Wthlf  I. 

.\l|icn.  56. 
Faber.—'licbcr  den  mittkrtn  eeiiwtRCD  Jura  in  der  Gagend  vn 

Gmttnd.  59. 
Roman.— Sebicbtenfolcen  ira  Juragebiffe  8rhwabcna,  6r 
Miitlcr^ — Vurkummeo  da  Venadinma  in  der  Wurttcmb. 

«cn,  Ca\, 


Von  Durrirh  und  E.  8cbwarz,--GeQgll0alielke 

durch  Wiirttctnbc'rg.  69  (plat*). 
Wekmann.— Organiaeiie  Rcete  ana  den 

kalk,77. 
Pbcmingcp. — Umict  Styldlitlieni  FKoftrn  md 
Von  Jager. — DtnoniirICaocben«  1 16, 
FlientDger.'<~BekKlon  Plieningai.  116. 
F.  Rmuia. — Die  Molliaken  d^Tcrtijir-Forniiiion  vtm 

andrrUltt.  136  (plate). 
Klem.^ — Coocbytiea  der  SuMwawrrkalkftirmatioii  Wirttcml 

157  (pbae), 
0.  Fh«a,^B«M«  an 
A.B.~ 
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Stuttgart.     Wurttembergische    naturwissenschaftliche   Jahreshefte. 
NeunterJahrg.     1853.     Parts  1-3. 

O.  Fraas. — Nachtrage  zu  den  Fronstetter  PaIa:otbcrien,  63. 
Queustedt. — Ueber  die  Fronstetter  Fossilien,  iiber  Menschen- 
zahne  und  iiber  Stylolithcn,  64. 

F.  von  Alberti. — Die  Bobnerze  des  Jura,  ibrc  Beziehimg  zur 

Molasse  und  zu  Gj'pscn  von  Paris,  Aix  und  Hohenhoewen, 
76. 

G.  Jager. — Ueber  Dinornis,  .91. 

O.  Fraas. — Der  Bergschlipf  von  Ratbsbausen,  112. 

G.  Jager. — Ueber  einige  fossilc  Knocbeu  und  Zahne  des  Donau- 

thals,  129  (2  plates). 
Bruckmann. — Negative  artesiscbe  Bninnen,  173  (plate). 
Klein.— Concbylien  des  Siisswasserkalkformation  Wurttemberga, 

203  (plate). 
Quenstedt. — Ueber  einen   Schnaitheimer  Lepidotuskiefer,  361 

(plate). 


Zehnter  Jabrg.     18.54.     Parts  1  &  2. 


Korr. — Ueber   das    natiirliehe  Vorkoramen    einiger  schweren 

Metalle,  24. 
Fleischer. — Ueber  einige  rohrenfdrmige  Brauneisensteine,  24. 
Eser. — Ueber  Pflanzen-  und  Thier-iiberreste   aus  den  platten- 

fdrmigen  Jurakalk  von  Nusplingen  im  Berncrthal,  29. 
A.  Oppel. — Der  mittlere  Lias  Schwabens,  39  (4  plates). 


Eilfter  Jabrg.     1855.     Parts  1  &  2. 


Nekrologe  von  Bergratb  Dr.  Hehl  und  Inspector  von  Fleiscbmann, 

57. 
O.  Fraas. — Beitrage  zum  obersten  weissen  Jura  in  Schwaben,  77 


(plate.) 

Febling. — bestimmung  aer  mensc 

in  einem  Brunnen  Stuttgarts,  12d. 


Von  Febling. — Bestimmung  der  Menge  an  festen  Bestandtbeilen 


Speciiiscbes  Gewicht    und    Zusammensetzung    der 

Soole  von  Hall,  127. 


Zwolfter  Jabrg.     1856.     Parts  1  &  2. 


O.  Fraas. — Ueber  die  Ablagerung  von  Petrefakten  im  Jura,  43. 
Von  Buhler. — Ueber  die  Beziebungen  der  Stromgebiete  und 

Wasserscbeiden  zu  den  Gebirgen,  47. 
Fleischer. — Ueber  Kalksinterbildung,  61. 
Eser. — Petrefakten,  63. 
A.    Oppel.— Ueber   einige    Cephalopoden    der    Juraformation 

"Wiirttembergs,  104. 
Quenstedt. — Ueber  Pentacrinites  colligatus,  108  (plate). 
Von  Febling  und  Von  Kiur. — Untersuchung  fossiler  Fischzahne 

von  uiH)ekannter  Abstammung,  118. 
A.  Oppel. — Die  Juraformation  Englands,  Frankreichs  und  des 

sudwestlicben  Deutschlands,  121. 

Van  Diemen's  Land  Royal  Society,  Papers  and  Proceedings.  Vol.  iii. 
Part  1.     January  1855. 

R.  C.  Gunn.— Encroachments  of  the  Sea  along  the  North  Coast 

of  Tasmania,  54. 
Penny. — Combustible  schist  of  the  Mersey  River,  Tasmania,  108, 
A.  R.  C.  Selwyn.— Coal  of  Van  Diemeu's  Land,  116  (plates). 
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meter,  110. 
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Ueber  einige  neue  Verbindun|>CD  iles  Cudmimns,  40, 

Horaes.— Ueber  Gastropoden  aus  dcr  Trian  der  Alpen,  68, 
Stur. — Ueber  deti  Eitjflu*a  dffs  Bodens  auf  die  Vertbeihmg  der 
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Wbbler. — Ueber  das  Metyoreiscn  von  ToIucq  in  Mexico,  217. 
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tertiiiren,  Diluvml-  und  Alluvial-Ablageningen  im  Gebiete 
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Schicbtcnaiysteiiis  in  Nassau,"  85. 
G.  Sandberger, — Cit/menia  suifnautilinaf  12/  (plate). 
Portraii  of  Vou  Bucb  (frontispiece). 
Yorkshire  (West    Riding).     Geoiogical   and   Polytechiiio   Society. 
Report  of  Proceedings  for  1855. 
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R.  C.  Carter. — New  Itorinp^-inuchine,  443. 
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R.  Owen.— Dinorais  (part  vii.},  54. 
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living  in  the  Azores^  Ihladeini,  and  the  Cauahes^  \SS, 
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Edinburgh  New  Philosophical  Journal.  New  Series.  Yd.  it.  No.  I. 
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.    .     Vol.  W.     No.  2.     Oct,  15?j6, 
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Leonhard  nnd  Brann's  Neues  Jahrbuch  far  Mineralogie,  Greognoaie, 
Geologic  und  Petrefakten-Kimde.  Jahrgang  1856.  Drittea 
Heft. 

H.  J.  Burkart.— Ueber  die  Fundorte  der  bis  jetzt  bekannten 
Mexikamschen  Meteoreisen-Massen,  nebst  Bemerkungen 
iiber  den  Urspnmg  und  die  Zosammensetzung  der  Aerolithe, 
257  (plate). 
J.  Barrande. — Die  Unterscheidangs-Merkmale  der  Nautiliden, 
Goniatitiden  und  Ammonitiden  und  die  neue  Sippe  Notho- 
ceras,  308  (plate). 
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O.  Dieffenbach. — Bemerkungen  iiber  den  Mineral-Reicbthum  der 
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F.  Stifit. — Chemisch-analytiscbe  Untersuchung  des  Orthits  yon 
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m^moires  relatifs  h.  Thydrograpbie  et  ^  la  navigation;  par 
Darondeau.  Janvier  h.  Juin  1854.  From  the  B6p6t  de  la 
Marine, 

Becher,  J.  P.  Mineralogische  Beschreibung  der  Oranien-Nassau- 
ischen  Lande,  nebst  einer  Geschichte  des  Liegenschen  Hutten- 
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Sharpe,  Esq. 

Brocclii,  G.  Dello  stato  fisico  del  suolo  di  Roma.  8 vo.  Rome,  1820. 
From  H.  Sharpe,  Esq. 

Broim,  H.  G.  Lethsea  Geognostica.  3rd  edit.  Text,  parts  1-10. 
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Parts.     From  H.  Sharpe,  Esq. 

-Brunner,  C.  Sur  les  ph^nom^nes  de  soul^vcment  dans  les  Alpes 
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fran9aise.     1856.     From  the  D^ot  de  la  Marine. 
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(RassiA),  de  la  Prnsse  et  de  la  Pom^ranie,  ju»au*au  Cap  Dar- 
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Chamouimc  en  Savoie,     8vo.  Geneva,  1848.    From  U.  Sharpe, 
Esq, 


:     Sur  la  presence  de  la  Craie  blanche  dana  les  Alpea  de  la 

Savoie.     t*vo.  Geneva,  1832.     From  II.  Sharpe,  Esq. 

Fleming,  J.  A  Histoiy  of  British  Auimala.  8vo.  Edinburgh,  1 S 28. 
From  H.  Sharpey  Esq. 

Getnits,  H,  B,  Geognostische  Darstellung  der  Steinltohlenfonna-. 
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Bbcember  3,  IS56. 

J.  G,  Cmker,  M,D„  the  Rev.  E.  F.  Witts,  the  R<?v.  E.  Buke, 
H.  Bevaii,  M.D.,  the  Rev.  J,  B.  P.  Dennis,  and  P.  D.  Margeason, 
Capt.  K.A.,  were  elected  Fellows. 

The  foUowiag  coram anicatioiis  were  read  i — 

On  the  Volcanic  Eriti»tion  at  Hawaii  in  1855-56, 
By  R  A.  Weld,  Esq.     In  a  Letter  to  Sir  C.  Lyell,  V.P.G.S, 

YotT  have  done  me  the  honour  to  &ay  that  any  notea  I  could  furnish 
concerning  my  visit  to  the  Uawaiian  volcanoa,  during  the  great  erup- 
tion of  1 855-5  G,  would  be  of  interest ;  unfortunately  they  can  he  ouly 
the  reminiscences  of  an  observer,  not  the  researches  of  a  scientific 
man ;  but,  such  as  they  are,  I  place  them  at  your  service. 

I  landed  in  the  Sandwich  Islands  in  October  1855,  with  the  Hon. 
J.  F.  Stuart  Wortley,  in  the  island  of  Mam ;  and,  hearing  of  the 
great  eruption  of  Mauna  Loa  on  the  Island  of  Hawaii,  we  lost  no 
time  in  proceeding  lliither  by  the  earliest  opportunity  that  offered 
itself,***** 

On  the  north-eastern  coast,  gradually  rising  from  the  clumps  of 
cocoa-nut  palms  oq  the  beach,  sloping  tracts  of  light-red  vulcanic 
soil  and  scorite,  intersected  by  raviuea,  and  partially  covered  with 
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grfiss  and  wild  indigo,  led  the  ere  up  to  the  forests  thai  clothe  tlie 
inouutniii- sides.  Three  principal  summits,  Maima  Kea  (13,800  A.). 
MmntL  Loa  (the  "Great  Mountain,"  13,700  ft.),  and  Manna  Bua- 
lalei  (10,000  fL),  rose  abore  the  forests  and  upIand-Tall<^ft  not, 
howeTer,  with  that  sharp-cut  nigged  angularity  of  form  usual  in  roU 
canic  regions,  but  rather  rounded  and  sweUing  in  their  ontlbie* 
Mauna  Loa,  almost  iii  the  centre  of  the  Island,  appeared;  fi 
size  and  distance,  perfectly  smooth  and  gently  rounded*  A 
below  its  summit,  two  jcu  of  smoke  marked  the  craters  of  the 
eruption.     The  whole  ^iew  was  imposing,  calm,  and  grand. 

We  croased  the  island  by  the  open  uplaud-yaUey  ot  the  W«iiDe% 
where  many  of  the  products  of  the  temperate  zone  flourish,  mod, 
passing  over  the  shoulder  of  Mauna  Kea  amid  forssts  and  hclis  of  I 
timber,  thence  descended  into  the  Uamakua  district,  and 
our  way  towards  the  little  town  of  Uilo,  following  a  tract  ahovt  tht' 
eastern   sea-coast   through   a  most  beautiful   country.     Ni 
rariues,  filled  with  banana,  bread-fruit,  and  candlenut  trrcs,  cut 
through  the  grassy  slopes,  which,  dotted  with  clumps  of  puidanqti 
bamboo,  and  varied  by  occasional  small  coffee  and  susir  plaotH 
rose  from  the  sea-cUffs  to  the  forests.     As  we  approached  Hilo,  dsv 
bright  rivulets  dashed  down  the  rocky  channels  of  the  ravines  lod 
fell  in  cascades  into  the  sea. 

Hilo,  a  small  town  of  cottages  scattered  among  coooA-nnt,  bread- 
fruit, and  other  trees  along  the  shore  of  Byron's  Bay,  is  a  place  ot 
some  importance  as  a  resort  of  whalers,  who  f^uent'it  for 
It  may  be  said  to  stand  at  the  foot  of  Mauna  Loa,  though  the 
mit  oi  the  mountain  is  about  forty  miles  inland,  with  a  gradml  i 
the  whole  way. 

The  three  great  mountains  of  Hawaii  are  all  recent  toIi 
Mauna  Kea,  the  most  northerly  of  the  three,  b  aocMwhat  the  hi^* 
est.  Its  summit  bears  evident  traces  of  Tolcaaic  activity  at 
remote  period;  but  of  lat«<yean  it  has  not  bcirn  in  erupcioiu 
Mauna  Hualalei«  on  the  west  coast,  was  in  eruption  a  few  yiwi  MCk 
By  far  the  most  active  is  Mauna  Loa.  Kilaoea,  the  lar]gt«t  m^tinm 
Tolcanic  crater  in  the  world,  is  situated  on  its  aeclivity,  ^m)  ia  coik 
itantly  active ;  whilst,  above  it,  Mauna  Ij^m,  proper  nrtsrnts  an  IB* 
mense  bare  area,  perhaps  forty  miles  in  diameter,  wnicH  is  entitrlT 
Qomposed  of  volcanic  aebris  and  hiTas  of  different  ages ;  and  km 
years  oass  by  without  its  bursting  forth  in  one  direction  or  ■unrhar* 

On  the  1 1  th  of  August  1 B55,  the  present  eruption  bu»t  ISorth  s&  whamt 
12,000  feet  above  the  sea-level  on  the  northern  ade  of  the 
It  was  rather  remarkable  for  the  enormous  tad 
of  lava 

ihOQ^ 
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irst  apptrentl^ 
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IctcI  coimtry,  with  forests,  jiingles,  swamps,  and  streams,  it  spread 
to  a  width  of  five  or  six  miles,  and  flowed  more  slowly.  At  the  time 
we  left  Hawaii  (Nov.  23,  1855)  it  had  been  gaininp:  about  a  mile  a 
week ;  but  during;  the  last  week  it  had  made  yet  more  sensible  pro- 
greta.  The  whole  length  of  the  course  of  the  lava  was,  including 
sinuosities,  then  computed  at  considerably  more  than  fifty  miles  from 
the  craters,  and  it  was  then  only  eight  miles  in  a  direct  Ime  from  the 
town,  which  it  threatened  with  destruction. 

Our  first  good  view  from  Hilo  of  the  eruption  was  at  night,  from 
the  deck  of  a  ship  in  the  harbour,  as  trees  obstructed  the  view  from 
the  shore.     The  distant  craters  were  acarcely  visible ;  but  the  burn- 
ing forests  alKive  Udo  showed  the  front  of  the  advancing  lava,  light- 
ing up  the  night  with  a  mighty  glare,  with  sometimes  a  colamn  of 
light  shooting  up,  occasioned  probably  by  an  explosion  of  the 
If-cooled  upper  cnnst  of  lava,  or  by  dried  trees  faUing  into  the 
Touring  element. 

Having  spent  some  days  at  Hilo*  and  completed  the  necessary 
arrangements,  we  started  with  natives  and  horses  to  Kilauea,  inteiidlng 
to  proceed  thence  on  foot.  The  ascent,  though  very  gradna!,  may 
be  said  to  commence  immediately  on  leftving  Oilo.  The  weather  was 
unpropitious,  and,  where  the  path  was  not  old  lava,  it  was  dccj)  mud  ; 
BO  that  it  was  not  until  the  second  afternoon  that  we  reached  Kilauea, 
as  we  could  hardly  get  our  horses  along.  The  country  varied  be* 
tween  woods  and  jungles*  and  open  tracts  of  Fern,  "  Ti "  {DmasTta 
^^/tfnm»i2/i>).  and  other  bushes.  A  little  before  we  reached  Kilauea, 
^K^  entered  the  region  of  the  "  Koa," — a  tree  resembling  the  Austra* 
^Hbm  gums  or  Eucali^ptif  but  which  is,  I  believe,  classed  by  Douglas  as 
^^^  Acacia,  We  also  remarked  a  very  handsome  yellow  Acacia,  the 
^BWild  Strawberry  and  Raspberry,  and  some  Tree-ferns.  The  sod,  of 
^Bl^  ^^  colour,  was  covered  with  masses  of  acorife,  and  in  many  places 
P     entirely  hidden  by  streams  of  old  lava. 

Our  course  from  Hilo  had  been  about  thirty  or  thirty-five  miles,  its 

rection  being  nearly  south  by  west,  and  latterly  more  westerly,  when, 

the  afternoon  of  Nov.  14,  we  stood  above  the  great  crater  of 

ilauea,  4104  feet  above  the  sea.     We  found  a  grass-built  hut  on 

verge  of  the  upper  rim  of  the  crater,  and  here  we  took  np  our 

The  mountain  of  Kilauea  may  be  described  as  the  base  of  a 

low,  truncated  cone,  standing  on  a  high  level  plateau  on  the  side 

auna  Loa.    It  appears  as  if  the  apex  had  subsided,  leaving  in  the 

ntre  of  the  mountain  a  fiat  sunken  crater,  the  upper  rim  of  which 

about  seveu  miles  in  circumference.     Indeed,  even  now  the  level 

the  bottom  of  the  crater  is  often  lowered  by  eruptions. 

In  the  year  1 840  an  underground  eruption  of  Kilauea  reduced  the 

vel  of  its  crater  60  feet.     The  subterranean  course  of  the  lava  was 

arked  by  steam-jets,  nntU  some  miles  below  Kilauea  it  burst  forth 

d  ran  with  great  rapidity,  reaching  the  sea  more  than  thirty  miles 

in  the  Puna  district,  to  the  southward  of  Hilo,  where  it  formed 


*  Chiefly  of  a  tree  of  the  Myrtle  species*  often  covered  with  piruUcs,  and 
heaniig  red  and  sometime*  yelJow  flowers. 
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two  or  three  islands,    Tbe  sea  was  heated  for  muif  mllMv  and  im* 
mense  numbers  of  fish  were  kilted. 

From  our  hut  we  looked  down  upon  two  partialJjr  itmkcn  U^C9 ' 

(covered  with  prass,  fern,  and  bushes),  whicn,  as  well  as  the 

where  our  hut  stood,  were  in  many  places  steaming.     In 

Wtwcially  we  remarked  a  large  bank  or  mound  composed 

of  a  chalky  snbstnnee,  probably  a  dejwsit  of  some  chemkal 

a  great  ileal  of  sulphur,  from  which  issued  a  ooiuidefmble 

Rteam.     Below  the^e  ledges  lay  the  great  crater,  like  a  round 

about  seven  miles  in  circumferoice  at  tbe  upper  rim.     The 

from  tbe  top  of  the  hifcbost  of  the  surrounding  cliflb  (O  Iht  h 

of  (he  crater  has  l>een  calculated  at  1500  feet,  though  ia 

it  is  considerably  less.     These  cliflTs  form  a  kind  of  wall  nf 

gravelly  clay  and  dark  basaltic  rock,  and  are  nearly  pci 

The  bottom  of  the  crater  is  constantly  cbanpinjif,   1  was  aasurtd 

there  is  often  a  lake  of  molten  lava,  a  mile  in  length  by  lialf  a 

tn  breadth.     When  we  saw  it,  however,  the  crater  was  not  in  a  Tciy 

active  state,  and  no  such  lake  of  fire  was  visible.     Looking  down 

the  cmter^  it  had  the  appearance  of  a  flat  plain  of  dull 

lava,  more  or  tess  broken  and  rugged  in  places,  and  coal 

inflnity  of  small  mounds  and  craters,  whence  issued  clouds  of  smokc^ 

especially  towards  eveoiug.     As  night  came  on,  the  acCkm  of 

Tolcano  apfiearcfl  to  increase,  and  the  light  of  subcerraneoua 

icen  at  many  places  ;  for  Mr.  Stuart  Wortlev.  who         ^ 

indisposition  mm  proceeding  with  me  to  Auuna  Loa,  and 

at  Kilauea  until  my  return,  obsen-ed  some  of  the  amall  cratefm 

the  great  crater  occasioiiAlly  eject  iue  hot  ito^iea  and  melted  kvai 

and  on  the  night  of  my  retu'ni  from  Mauua  Lea  I  notioed  tht 

thing  on  a  small  scale.     I  mav  herL-  meudou  tltat,  after  BJ  f< 

from  Mauna  Loa,  we  descended  into  the  cratef  of  Kilnw,  tad 

some  time  in  it.     Its  floor  is  evidently  tlie  cooled  it]i|Mr 

fused  lava.    The  numerous  small  mounds,  or  miniature 

orifices  like  the  mouth  of  a  Umekdn,  often  double,  in  the 

the  nimmit,  through  which  you  may  look  into  the  rtd*hot  drpthe 

below  and  cavema  of  subterraneous  fire.     We  alao  remarkcdC  la 

places,  long  ridges  of  smoking  maiaet  and  fragments  of  rode  thai  had 

evidently  been  upheaved  through  the  UTa>pavetnent,  and  piled 

Aiaedl^  on  one  another.     The  lava  itadf,  on  which  we  walked, 

sometimes  very  hot,  especially  near  the  steam-Tcnti  and  o|>en  abyaatt. 

Ttie  exhalations  of  sulphuric  acid  and  other  no»aus  gaan  were  alao 

in  places  an  impediment  to  our  explorations.     The  iavm  la  genetnlljr 

of  a  dull  gloHJty  lea^l-colour,  when  quite  cool ;  but  of  a  brighter  green 

or  blii^  when  more  recent.     It  cools  into  ever>*  variety  of  form  and 

eomMtency ;  the  most  curious  ia  the  capilUry  lava»  cnlled  hjr  the 

nativea  **  ^e]t^s  hair."    It  strtmgly  reeeDblea  hair  of  reddiah. ' 

ish,  or  golden  hues ;  and  is  supposed  by  the  Sandwich 

be  the  hair  of  the  soddcM  Pel^  who  luxuriates  in  the  beih 

her  voIcaooBk  as  tney  do  m  the  cool  waves  that  break 

eorai-rvefs. 


died  by  itm 
diahtbefifli^H 
Islmd^^H 
Hhoflli^^l 
i  omlli^H 


Having  apent  a  night  in  the  griM-hiit  above  the  cralft  of 
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I  started  early  in  the  morning  of  Nov.  1 5,  with  three  natives,  to  the 
new  craters  on  Mauna  Loa.  After  walking  a  couple  of  miles  over 
grass -country,  we  entered  a  wood,  and  commi'iiced  the  ascent.  In 
about  two  hours  we  began  to  emerge  from  the  wood,  and  by  9  a.m. 
we  were  fairly  upon  the  lava.  It  was  an  old  lava-stream,  with  various 
8[>ecie3  of  Epaarisy  a  red  whortle-berry,  aud  similar  plants  growing  in 
it«  crevices.  Our  course  this  morning  had  diverged  a  little  to  the 
north  and  then  to  the  south  of  west,  but  now  we  made  right  for  the 
upper  crater  on  the  rounded  back  of  Manna  Loa,  bearing  about  west. 
Before  us  lay  a  vast  wilderness.  On  eitlier  hand  beka  of  wood  that 
had  escaped  comparatively  recent  eruptions  struggled  yet  a  little 
liigher  up  the  niountiiin-slde.  We  passed  several  large  caverna, 
once  the  ducts  of  molten  lava,  and  formed  of  the  cooled  upper  crust 
of  the  lava-current,— and  heapg  of  stonea,  erected  to  mark  a  place 
where  a  horse  and,  if  I  understood  rightly,  some  natives  had  perished. 
About  fifty  years  ago,  indeed,  half  a  native  army  were  sttmthered  by 
an  eruption  of  ashes  from  Kilauea*  Procpcding  onwards  over  lava 
and  loose  porous  stones,  like  pumice,  only  harder  and  somewhat 
heavier,  we  arrived  at  about  1 1  a.m.  at  a  lew  bushes  and  koa-trees, 
a  little  oasis  of  coarse  grass,  an  old  hut,  and  a  deep  pool  of  deliciona 
water  in  a  cave.  Here  the  old  track  to  the  uorth-weat  side  of  the 
bland  turns  northward,  passing  between  Mauna  Loa  and  Mauna  Ken. 
M\'  halted  here  to  refresh  ourselves  for  a  few  moments,  and  tlictt 
pursued  onr  upward  course  over  the  bare  lava.  At  about  3  p,m., 
however,  the  guide,  disappointed  in  his  expectations  of  finding  water 
in  a  cavern,  altered  his  plan,  and,  instead  of  keeping  his  westerly 
course  for  the  upper  crater,  turned  to  the  right  (north-west)  to  find 
water  at  a  spot  some  miles  below  the  lower  one.  The  consequence 
was  that  we  left  a  comparatively  sntooth  tract  of  old  lava  and  toiled 
mile  after  mile  over  loose  sharp  atones  and  scorise,  of  every  size 
and  shape,  and  piled  in  the  wildest  confusion.  Shortly  before  sun- 
set we  found  a  little  water  amongst  a  few  solitary  stunted  bushes, 
and  then,  turning  westward,  shaped  our  course  directly  for  the  lower 
crater  of  the  two  which  were  sending  out  dense  voluraea  of  smoke 
above  us.  We  lay  down  for  the  night  on  a  little  patch  of  half-vitrified 
ashes :  I  estimated  that  we  were  now  about  9000  feet  above  the  sea* 
The  next  morning  we  started  before  sunrise.  Having  found  a  few  dry 
sticks,  I  endeavoured  to  make  some  tea,  but  the  water  boded  away 
without  attaining  sufficient  heat  to  effect  my  object,  owing,  I  suppose, 
to  the  height.  Our  way  lay  uiile  aiYer  mile  over  loose,  light  scoria- 
bonlders,  yeasty-looking  basins  and  tortuous  folds  and  waves  of  solid- 
ified lava,  caverns  whence  the  hot  lava  had  flowed  away,  hillocks 
generally  of  small  stones  burnt  to  a  deep  orange-red,  and  here  and 
there  httle  smooth  spaces  covered  with  ashe^* :  altogether,  dark  and 
dreary  in  colour,  without  a  living  thing  or  a  green  blade  to  vivify  its 
deathfulness.  That  morning  we  passed  the  site  of  the  eruption  of 
1852.  The  view  thence  of  the  opposite  moutitaiu  of  Mauna  Kea  was 
most  glorious.  The  old  conical  craters  on  it^  summit  covered  with 
newly  fallen  snow, — its  huge  outline  shadowy  and  dim,— the  clouds 
of  smoke  that  rose  round  its  base  fi"oni  the  valley  down  which  the 
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pre^nt  Eood  of  lava  is  flowiog, — the  wild  dreannen  oT  tii»  lore- 

groiind, — and  the  tropical  sky  above — formed  a  ao 
scribably  grand  and  wonderful. 

About  midday  1  had  arrived  at  the  lava  of  the  prefent 
a  spot  about  a  mile  and  a  half  below  the  lower  crater  and  abont  tlmv 
milea  below  the  upper  one ;  whilst,  as  far  as  ihe  eye  coald  rea^  I 
could  trace  its  devastating  course  in  the  TaUey  and  fomU  ' 
The  stream  of  fresh  lava  at  this  point  waa  about  two  miUa  in 
of  a  dark  dull-greenii»h  colour,  with  a  metallic  lustre.     lu 

f) resented  every  variety  of  form  and  distortion  ; — here  wreathed 
ike  rolls  of  shrivetled  parchmenti — there  bur9t  in  cooling  tiilo 
and  fragments, — aometimc-s  with  a  smooth  surface,  onlj  " 
crack  <i  find  tiasures, — in  other  places  twisted  like  strands  of  coiM  ropt*" 
or  rolled  out  into  huge  waves  and  serpentine  convolutiooa.  In  inafi^ 
places  smoke  or  i team  was  still  rising ;  and,  in  walkinc  Qpcm  it,  li 
waa  ofleu  hot  to  the  feet,  especially  when,  as  fre^^uetitiy  •u.iirriil* 
the  upper  coating  broke  through  beneath  the  tread,  CMWng  a  fidl 
amongst  hot  lava  and  sulphurous  steam*  suggcsttfv  at  fint  of  no 
plMsant  ideas,  for  below  the  hardened  surface  flowed  down  the  lic^uil 
Hre,  Ai\QT  walking  H>ine  distance  acrosa  the  recent  la%a«  1  obcamad 
a  good  view  of  the  fiery  flood  below,  through  a  broken  part  of  tlic 
surface*  The  huge  arch  and  roof  of  the  cavern  glowed  red-hot* 
as  with  some  dirificnlty  I  obtained  a  |>oint  directly  oi 
the  i^are  was  perfectly  scorching.  The  bva,  at  almost  a 
flowed  slowly  down  at  the  rate  of  about  tJiree  or  four  miltt  an  h 
I  dropped  a  fragment  of  rock  mto  it,  which  it  carried  floatiii| 
There  was  something  vtrry  impressive  in  its  steady  noooth  Ofii 
course.  Passing  several  similar  abyiift  and  ii8iiifi»  1 
tlie  lower  crater.  The  upper  crust  of  the  hm  lumng  cooWd* 
discharge  was  there  entirely  subterranean.  Sonc  dark  ' 
shaped  rocks,  volumes  of  smoke,  and  »ome  hmm  of  small 
uf  which  containing  a  great  proportion  of  Milpnur  via^  burning 
furiously, — the  whole  surromided  bv  an  ocean  of  partiaUy  i 
lava, — such  waa  the  lower  cratrr.  1  walked  on  as  w«U  as  I 
until  I  reached  our  of  tlie  mounds  or  heaps  of  rocks  fonning  a  rndt 
of  the  crater.  Lying  down  on  the  hot  stones,  I  attempted  to  k>o4 
over,  as  it  were,  down  a  gigantic  chimney,  to  see  the  boiling  lata 
which  I  heard  seething  andbubbhug.  I  got  my  head  over  the  fdg«. 
and  had  just  time  to  see  a  long  broad  fisHure  full  of  tmoke^  wksa  I 
was  almost  suffocated  with  nnoke  and  Hulphuric  acid  ns^  ittd  thinigkl 
myself  fortunate  to  be  able  to  retreat  in  safety.  After  Uliim  wkk 
1  was  joined  by  my  **  guide/'  i*liuui  I  had  not  iMn  Ibr  soBt  tiaw 
before ;  indeed  the  smoke  and  darkuesa  were  so  mal  llMt  1  hmi 
had  some  misg^rings  of  his  finding  me  again,  ile  mfonaed  ttt  tlial 
ths  other  oatxm,  who  had  bscn  much  tired  jrestcfdMr,  «wi 
thonm^ilj  edimitod  aiidimalik  to  neeh  the  sniBmil,  and  t^ 
mujit  await  our  retura  where  they  were. 

The  upt>cr  crater  is  about  a  mde  abore  the  lower  one. 
mediate  space  uresente  the  Mne  chaotic  confusion  of 
rockft,  torn  and  bunt  asunder,  and  lava,  wana  Mid  ■tfimfarg.  eOMe  if 
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it  lying  in  loose  flakes,  as  if  it  had  beeo  thrown  into  the  air  and 
fallen  with  a  splash.  The  upper  crater  seemed  to  be  compo&ed  of  an 
infinity  of  steam-  and  smoke-vents  at  the  foot  and  on  the  sides  of  two 
large  mounds  or  hills  of  small  loose  stones,  which  no  doubt  they  had 
thrown  up.  It  sent  up  volumes  of  red  smoke  and  partially  ignited 
pises.  No  doubt  at  night  it  would  have  appeared  tts  actual  flame  to 
a  considerable  height.  In  one  place,  above  a  small  mound  or  crater- 
mouth,  this  was  most  apparent,  rising  like  the  panting  puffs  of  ii 
Bteam-engine.  ***** 

The  height  of  this  crater  is  about  12,000  feet  above  the  sea-level, 
being  about  1 500  feet  below  the  summit  of  the  mountain,  which  is, 
I  should  think}  at  least  six  or  eight  miles  distant,  the  rise  from  the 
craters  to  the  summit  being  extremely  gradual. 

Out  sleeping- place  was  about  500  feet  below  the  level  of  the  craters: 
the  night  was  fine  with  us ;  but,  whilst  above  us  the  craters  rolled 
up  dark  columns  of  smoke,  below,  over  Hilo  and  Kilauca,  raged  a 
magDificent  thunderstorm.  The  level  of  the  top  of  the  clouds  was 
somewhat  below  us,  and  along  it  played  flashes  of  the  most  vivid 
lightning,  whilst  the  thunder-peals  seemed  to  roll  up  from  the  valley 
below.  Later  in  the  night  it  raiued,  mid  in  the  morning,  though  in 
the  tropicsp  the  exterior  of  the  fur-nig  in  which  I  slept  was  white 
with  hoar-frost. 

I  will  not  trouble  you  with  the  particulars  of  our  descent  from  the 
mountain ;  it  would  be  little  more  than  a  recapitulation,  though  we 
pursued  a  somewhat  different  route.  To  give  some  idea  of  the  nature 
of  the  walking,  I  may  state  that  a  pair  of  the  stoutest  English  shoot- 
ing-boots literally  fell  to  pieties  before  I  had  been  twenty-four  hours 
on  the  lava,  and  were  in  fact  cut  through  in  many  places  in  the 
firet  half-hour  of  our  traverse  over  loose  scoriae.  Fortunately  I  had 
a  second  pair,  which,  though  lighter^  held  together  about  ten  hours, 
jnst  long  enough  to  get  me  back  to  Kilauea.  The  distance  from 
Kilauea  to  the  craters  is  about  thirty  miles.  ***** 

Before  laying  down  my  pen,  I  may  mention  that  during  our  «tay 
Ln  the  Saodwich  group  we  felt  one  very  slight  shock  of  earthquake 
when  in  the  Island  of  Maui  ;  hut  were  informed  that  earthquakes  of 
any  consequence  are  quite  unknown  there.  Kecent  volcanic  erup- 
tions have  been,  I  beheve,  entirely  conflned  to  the  Island  of  Hawaii, 
tJiough  all  the  group  is  volcanic.  On  Maui  there  is  an  enormous 
[tiuct  crater,  said  to  be  twenty-four  miles  in  circumference,  and 

itaining  cones  themselves  of  mountain-like  dimensions,  I  will  only 
Id,  that  the  heights  of  mountains  given  are  taken  on  the  authority 
"  Wilkes,  Douglfls,  or  other  sources, 

Chideock  Hoase,  July  12th,  1856. 
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2,  On  ^Atf  Volcanic  Eruptions  in  Hawaii.    By  the  Rct.  TrtUf 
CuAN.      In  a  LeHor  to  W,  Milli^r,  Esq.,  II. M.  Coiifltil-Gctuml 

for  tbe  Sandwich  Islands. 

[Ponrtrded  from  the  Forvig^o  Oflice  by  order  of  Lord  QifCAdML] 
(Abridged.) 

[Thia  communication  is  «  letter  addressetl  to  and  ti 
Mr.  Miller*,  U.M.  Consul-Geneml  at  Woahoo.  It 
remarkable  vulcanic  cruptiotis  in  the  Island  of  Hawaii  (Ow]|j!ltt)»  of 
which  Mr.  Coan  waa  an  eye-wituess,  during  the  laat  aixten  jtan ; 
and  includes  an  account  of  the  ^'at  eruption  of  1855-66.  Mr. 
Coan  has  heen  the  Resident  Protestant  Missionary  at  Hilo  fori 
one  years ;  and  was  attending  at  the  Annua]  Meeting  in 
when  he  wrote  his  letter. 

In  a  despatch  from  Mr,  Millert,  dated  July  30,  1856,  the  cfwp- 
tion  in  Hawaii  is  stated  to  he  still  actire  ;  and  a  copy  of '  Tlic  n- 
cafic  Commercial  Advertiser*  uewspaf*er,  accompanTing  this  demtclu 
contains  a  further  notice  of  the  eruption,  which  will  be  quoted  in  the 
sequel. — EniT.] 

(1S40.) — At  the  time  of  the  great  eruption  from  Kilaon^iii  ISIt^ 
an  immense  flood  of  molten  rock  forced  itself  under  th<» '  -*^— 


of  the  great  crater,  at  the  depth  of  1000  feet,  pursumg  il 
towards  the  sea  in  subterranean  galleries  for  ten  milt**,- 
superincumbent  strata,  and  throwing  up  occasional  jeta  of 
steam,  gases,  and  lava,  until  the  fierv*  flood  broke  ground,  and  roDtd 
down  in  a  burning  deluge,  from  one  to  four  miles  wide,  rwrrping 
away  forest  and  iinmlet,  and  filling  the  heavens  with  its  mofky 
cloud.1  a]id  its  lurid  glare.  In  three  days  it  rt^nched  the  sea,  having 
travelled  thirty  miles  ;  and  for  two  weeks  it  plungei]  in  a  vnt 
cataract,  a  mile  wide,  over  a  precipice  some  50  feet  high.  Tbc 
motion,  the  detonations,  the  roUuig  and  gyrating  eloods  of 
ing  Ta|>our  were  awfully  subUme.  The  ocean  waa  heated  for  twenty 
mues  along  the  coast,  and  thousanda  of  maiiiM  awmala  were  killed. 

(1843.)— Id  1KI3  a  grt^at  enmtioii  tent  Ami  the  fumodt  of 
Mauua  Loa.  The  lava  rushed  wHli  terrific  fbree  dowti  the  notthera 
slope  of  the  Mount  to  the  base  of  Mavma  Kea,  where  it  dtvidrd  into 
two  broad  streams ;  one  turning  N.E,  towards  Hilo,  and  thm 
N.W,  towards  Waimea.  This  flood  wa*  sl^ont  thirty 
and  from  one  to  three  miles  wide.  I  visited  it  when  in  mi 
and  Iraeed  the  stream  from  its  terminus  to  its  crater  on  tlw 
of  tlic  Mount,  sometimes  walking  over  the  inrandeneent 
its  hardened  arches,  and  sometimes  skirting  along  it»  verge* 

(1852.) — In   IH52  a  crater  suddenly  op«*tied  on  the  top  of  tike 
Manna  Loa,  from  which  a  fiery  column  sliot  up  several  hundrtd  laeC« 

*  Par  |»rtvimM  nntifcs.  by  Mr.  Mitkr,  ol  ibf  Krv|iliQa«f 

Geol.  iktr,  ^nl.  xit,  ftp   171  &  2»^ 
t  Alu)  read  ai  ibi*  Krctiing  \lrr1iaf. 
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lluminating  the  whole  aammit  of  the  Mount,  and  flashing  with  in- 
tense glare  down  to  the  shores  of  Hi!o  and  far  off  at  sea,  Iti  t^vo 
days  this  valve  closed,  and  in  two  more  another  opened  on  the  side 
of  the  Mount,  some  fifteen  niih^s  helow  its  snnimit  5  and  from  this 
awful  furnace  a  fiery  column,  about  IDOt)  feet  in  diameter^  shot  up- 
wards to  the  height  of  from  500  to  lUOO  feet.  This  roaring  fire- 
fountain  was  thus  sustained  for  about  twenty  days.^filHng  the  atmo- 
sphere with  cinders,  lava-filameuts^  gaseous  vapours,  and  smoke. 
By  night  our  houses  and  fields  were  lighted  up  so  that  men  might 
labour,  or  travel,  or  read  without  other  light ;  and  by  day  the  sun's 
rays  scarcely  struggled  through  the  dense  atmosphere. 

This  crater  I  visited  when  it  was  in  most  vehement  action  ]  and  I 
spent  one  sleepless  niglit  in  ckise  proximity  to  its  dazzling  fires. 
The  molten  stream  from  this  fountain  swept  through  tbe  forests  to 
within  ten  or  twelve  miles  of  Hilo. 

(May  1^55.) — In  May  and  June  1855,  the  action  in  the  great 
crater  of  Kilauea  became  fearfully  intense.  This  crater  is  about 
eight  miles  in  circuit,  and  three  miles  in  its  longest  diameter.  Its 
depth  varies  from  700  to  1 200  feet,  the  immense  floor  rising  by  up- 
"leaving  forces,  or  subsiding  by  the  subterranean  escape  of  the  molten 
lood  below.  During  the  period  referred  to,  the  melted  lavas  forced 
lemselves  to  the  snrfacc  of  the  floor,  or  hardened  bottom  of  the 
Iter,  at  more  than  a  hundred  points ;  and  the  ample  area  was 
liekly  spangled  with  lakes,  pools,  cones,  jets,  streams,  fountains, 
id  hnes  of  red-hut  lava,  boiling,  raging,  and  glaring  like  countless 
in  blast-  So  intense  was  the  heat  that  visitors  were  unable 
descend  into  the  crater;  and  even  spectators  upon  the  banks, 
10  feet  above  the  fires,  were  compelled  to  retire  from  the  verge  of 
le  precipice,  unable  to  look  directly  down  upon  the  burning  abyss 
dow.  I  visited  the  scene  on  the  4th  of  July,  and,  though  the  fiery 
imult  had  much  abated,  I  could  count  readily  one  hundred  boiling 
lakes  of  fire. 

(Aug.  1 8.7.1. )^I  come  now  to  the  present  eruption  of  Hawaii, 
the  grandest  in  the  memory  of  the  now  extstuig  generation.  On 
ie  evening  of  the  1  Uh  of  August  IH5:»  a  small  point  of  light  was 
iticed,  resembling  a  brilliant  star,  on  the  apex  of  Mauna  Loa 
[**  long  mount  **),  and  iu  full  view  from  Ililo,  Byron*s  Bay,  This 
ight  point  soon  rose  and  expanded,  filling  the  heavens  with  a 
Ezling  glare.  The  eruption  progressed  with  amazing  force  and 
ipidity,  rolling  its  wide  fiery  floods  over  the  mountain's  summit 
lown  to  its  base  with  appalling  fury. 

Day  af^er  day  the  action  increased,  filling  the  air  with  smoke, 
rhich  darkened  our  eutire  horizon,  and  desolating  immense  tracts, 
>nce  clothed  with  wavhig  forests  and  adorned  with  tropical  verdure. 
This  eruption  has  now  been  iu  progress  nearly  ten  months,  and 
Lill  the  awful  furnace  is  in  bhist.  The  amount  of  matter  disgorged 
enormous.  The  main  stream  is  nearly  seventy  miles  long  (includmg 
win(hngsj,  from  one  to  five  miles  wide,  and  varying  from  ten  to 
?veral  hundred  feet  in  depth.  It  approached  within  five  miles  of 
kron's  Bay,  heading  direetly  for  our  town  and  harbour^  and  Ihreal- 
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ened  to  bury  all  in  fiery  ruiti.  But  on  the  morning:  of  tite  13lh  of 
February,  whilst  coming  with  relentless  energy  down  tlir  rocky  chan- 
nel of  a  riTer,  evaporatiug  the  waters,  filling  the  ba«tnar  leaping  tbe 
precipices,  and  kindling  the  thickets  along  its  banki^  St 
ceased  to  flow, — the  whole  terminus  refrigerated,  the  fittkHl 
ing  towards  the  mountain^  first  one,  then  two,  three,  and  fbor  SMlfl^ 
where  the  lava  gashes  up  vertically,  forrobg  hilK  exwrn^  TJdm^ 
towers,  battlements,  and  mnumerabie  tunnelfl.  or  spreads  Itlcnuljr* 
consuming  the  thicket  along  its  margin.  From  that  time  to  the  pfe- 
■ent  the  lavR'Cun-ent  has  made  no  progress  seaward. 

FUit  to  the  Summit^craier  of  Mavna  Lew  ♦.—Our  party  consisted 
of  an  American  gentleman,  four  natives,  and  myself.  Vft  left  Hllo 
on  the  morning  of  the  2ud  of  Oct.  1853  :  and,  as  there  wu  no  pttli 
through  the  dcn^e  forest,  some  thirty  miles  wide,  uit«rpoted  be- 
tween u«  and  the  mountain,  we  took  the  channel  of  a  wild  stT««m 
called  Wailuku  (**  river  of  destruction  '*)  as  onr  clue  by  which  lo 
thread  our  way  up  to  the  burning  Mount.  We  tdfineed  abovt 
twelve  miles  the  first  day,  wading  in  the  water,  letpili^  from  rodl 
to  rock  in  the  stream,  cro«sing  and  recitMiiii|; 
beating  through  the  jungle  along  the  banln  to  tToid  a 
impassable  rapid,  or  a  deep  reach,  and  encamping  at  tkieht  al  tlw 
roots  of  a  large  tree  by  the  side  of  the  stream. — Oct.  3rd.  We  ff^ 
ceeded  about  twelve  miles  more  along  the  rocky  bed  of  thia 
romantic  stream.  During  both  of  these  days  toe  forest  was 
with  volcanic  smoke,  which  gave  a  solemn  aspect  to  rrcry  o 
around.  At  night  we  made  our  bed  of  ferns  mider  the  trunk 
proatrate  tree,  and  here  we  saw  the  gleaming  of  the  firr«  at  thtr 
lighted  np  the  forest  some  five  miles  distant  ou  our  lefl.  We  haa 
passed  the  end  of  the  lava-stream  as  it  swerred  on  tiiroug^  the 
thicket  towards  liilo ;  but,  as  the  jungle  was  almoat  impenctrmbk., 
we  determined  to  ascend  the  stream  until  fairly  out  of  the  woa(d% 
when  we  would  lay  our  course  direct  for  the  lara-flow. 

At  1}  P.M.  on  the  third  day  we  were  fairly  out  of  the  foreat  and 
m  an  open  rolliug  country  of  abovt  Urantj  milca  wida»  lying  betwcm 
the  woods  and  the  bases  of  the  imwiBtainff. 

After  emerging  from  the  forfil»  wt  tUrtMl  along  its  upper  bortei 
At  right  angles  with  th«  chmiMl  w«  had  lift»  and  at  night  found  nor- 
oelTes  near  the  bordera  of  the  laTannirrvnt.  We  encamped  in  a  cnf% 
watching  during  most  of  the  nizht  the  fantastic  and  rvrr-vmfying 
pUy  of  the  firet  aa  they  gleamed  m  the  burning  forest  below  ^i^  mm 
as  they  glowed  In  poiiita  and  finea  over  the  high  plains  and  iqii  Um 
cleft  mountain  to  the  crater  abore,  where  the  incandrsccnt  bo«w  nf 
tile  earth  were  being  poured  out  with  a  force  whirh  seemed  lo 
transcend  all  our  ideas  of  terrestrial  dynamics.  The  next  momipg 
( Friday)  we  walked  up  the  lei^  bank  of  the  Ura  stream  until  1 0  o*dodL 
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^e  judged  it  to  be  fire  or  six  miles  wide  at  tliia  point.  Finding  a 
rrower  place,  and  wishing  to  shorten  the  diatatice  by  cutting  off 
the  windings  of  the  stream,  we  crossed  over  to  its  right  hank,  the 
[passage  occupying  one  hour  and  tifteen  minutes.  At  thig  point  the 
[vhole  surface  of  the  lava  was  solid itied,  while  the  molten  flood  moved 
below  like  water  under  ice  in  a  river.  The  superficial  crust  of 
[the  lava  was  crackling  with  heat  and  emitting  mineral-gases  at  in- 
fnumerable  pouits.  Along  the  margin  numerous  trees  lay  crushed, 
If-charred,  and  Bmouldering  upon  the  hardened  lava. 
All  thia  day  we  passed  np  the  lava-stream,  sometimes  on  its  surface, 
•tud  sometimes  along  its  smoking  banks,  which  often  rose  in  frown- 
'  lug  battleujeut^  and  ragged  precipices  to  the  height  of  50  or  1 00  feet 
jove  US. 

At  night  we  slept  on  the  cooled  lava,  above  the  line  of  vegetation. 

'rom  this  elevation  we  bad  an  impressive  view  of  these  devouring 

jfires,  as  they  rushed  in  dazzling  brilliancy  down  their  burning  duct, 

»vered  for  the  most  part  by  a  solidified  crust,  but  revealed  at  many 

)ints  along  the  line  of  flow  by  opcuinga  in  the  roof,  which  served 

[is  valves  for  the  escaping  gases. 

Early  on  Saturday  we  were  ascending  our  rugged  pathway  amidst 
[•team,  smoke,  and  heat.  The  asceut  was  rough  and  toilsome  in  the 
[treme.  The  atmosphere  was  rare*  and  what  added  much  to  our 
ilFerings  was  the  want  of  water.  Early  on  the  morning  of  Friday 
^we  had  unwittingly  parsed  the  last  pool  of  water ;  and,  having  only 
one  pint  in* our  flask,  this  was  our  whole  supply  for  six  meu,  from 
Friday  niornin<;  until  Monday,  a.m. 

Upward  and  upward  we  urged  our  weary  way  upon  the  heated 
Ifoof  of  the  lava,  passing,  as  we  ascended^  opening  after  opening, 
[through  which  we  looked  upon  the  igneous  river  as  it  ruslied  down 
its  vitrified  duct  at  the  rate  of  forty  miles  an  hour.  The  lava-current 
Bt  this  high  point  on  the  Mount  was  fearful,  the  heat  incandescent, 
sod  the  dynamic  force  woiiderfuL  The  ii re-duct  was  laid  from  25 
to  100  feet  deep  down  the  sides  of  the  Mount  ;  aud  the  occasional 
Openings  through  the  arches  or  superincumbent  strata  were  from 
[I  to  40  fathoms  in  diameter.  Into  these  orifices  we  cast  large  stones, 
rhichy  as  soon  as  they  struck  the  surface  of  the  hurrying  fiood, 
?d  down  the  stream  in  an  indistinct  and  instantaneous  blaze, 
'hrougb  openings  in  the  mountain  we  could  also  see  subterranean 
^Cataracts  of  molten  rock  leaping  precipices  of  25  or  50  feet.  The 
whole  scene  was  awfulj  defying  description.  Struggling  upwards 
amidst  hills,  coecs,  ridges,  pits,  and  ravines  of  jagged  and  smoking 
lava,  we  c^me  at  1  p.m.  to  the  termhial  or  summit  crater,  and, 
mounting  to  the  highest  crest  of  its  banks,  we  looked  down  as  into 
the  very  throat  of  hell. 

Instead  of  a  well-deiiued  circular  crater,  we  found  the  summit  of 
the  Mount  rent  into  yawning  fissures,  on  each  bank  of  which  immense 
masses  of  scoriae,  lava,  pumice,  tuff,  and  cinders  were  piled  in  the 
form  of  elongated  cones,  rent  longitudinally,  while  the  inner  walla 
were  hung  with  burning  stalactites,  and  fe^ooned  with  a  capillary  or 
lentous  lava,  ciM^d  Peies  hair,  and  much  resembling  the  hair 
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of  A  huniAn  being.  These  elongated  cones,  overlooking  the 
fissures,  were  rertical,  retreating,  or  overhanging,  on  their 
Bides :  and  immense  Avalanches  were  often  precipitattHl  from  th«r 
faces  and  toppling  crests  into  the  \  awning  gulf  below.  In  thb  wmf 
the  fissures  were  much  choked,  and  the  lava,  which  now  wmt  off  1^ 
a  lateral  subterranean  chamber,  probably  lOQO  feet  below  tike 
face,  could  not  be  seen  at  this  pomt.  It  first  makei  ita  apf 
through  the  openings  several  miles  down  the  slope  of  the 
aa  before  described.  But  the  fearful  rush  of  white  smoke  and  0MM 
trttm  these  fissures  on  the  summit  fills  one  with  awe,  and  tilt  9^9^ 
tator  must  use  his  utmost  care  lest  the  fierce  whirlwinds  which  fjislt 
and  sweep  over  these  heated  regions  throw  him  over,  or  sCraagto  hoB 
with  sulphurous  gases. 

These  high  realms  are  covered  with  recent  depoaita  from  tkt 
eruption,  scattered  widely  and  wildly  on  every  hand.  The  wlwl* 
summit  of  the  mountain  was  covered  with  smoke,  which  darknicd 
the  sun  and  obscured  every  object  a  few  rods  distant. 

We  encamped  on  the  Mount  from  Saturday  untU  Monday,  wbdi 
we  descended,  and  by  forced  marches  reached  Hilo  on  Thunday, 
hai-ing  been  absent  ten  days. 

FifiU  to  the  Lava-current, — About  the  1  St  of  November  I  ttidt 
my  first  visit*  to  the  terminus  of  the  lava-current,  as  it  waa  bnniiiif 
its  way  through  the  forett  and  within  about  fifteen  mtle»  of  ll»l«. 
My  companion  on  this  oocukm  was  Mr.  Rttaon.  Penetrating  a  few 
miles  into  the  jungle,  we  came  into  the  bed  of  a  considerable 
of  water,  up  which  we  wa«led  among  slipperv  stones  and  in  a 
ing  rain  with  considerable  difiiculty.  On  the  evening  of  the 
day,  weary,  soaked,  and  nearly  discouraged  with  the  profpect 
dark,  dreary,  and  drenching  night  in  the  jungle  without  fir 
shelter,  we  came  suddenly  upon  the  burning  lava,  some  thrrr  i 
wide,  consuming  the  thicket,  prostrating  loAy  trees,  and  glownig 
with  inimmerable  fires.  Night  was  upon  ns,  and  we  halted  ondcr  a 
tree  within  6  feet  of  the  lava-stream,  which  served  to  bod  mtr  tra, 
roast  our  ham,  dry  our  clothes,  aitd  keen  us  warm  through  the  bog 
and  stormy,  but  intensely  intereatlng  nignt. 

The  py'rotechnical  scene  was  indeacribable :  standing  under  our 
tree  we  could  survey  an  area  of  some  fifteen  aquare  nnle^  over  which 
countless  firea  were  gleaming  with  extreme  brilliancv.  The  jtti^r 
was  burning  and  trees  were  falling ;  the  rending  of'^  the  roolta*  tav 
detonation  of  gases,  clouds  of  steam  from  boiling  water,  and  trinlil* 
Utions  from  burning  leavea  filled  the  atmosphere  ;  and  the  red  glare 
•bore  resembled  a  firmament  on  fire.  Ihiring  the  night  we  Win 
iMArly  iurrotu)de<l  by  the  advancing  lava  ;  and,  when  we  decamped  la 
the  morning,  we  left  our  sheltering  tree  in  flames. 

We  retraced  our  steps,  but  the  ntmi  liad  swollen  the  ftfiMm  Wf 
which  we  waded,  so  that  our  way  back  was  more  toilsome  tnd  ptA 
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than  when  we  ascended.     We  reached  home  on  the  fourth  day> 
atified  to  oppression  willi  the  wonders  we  had  seen. 
Shortly  after  this  ^isit  the  lava  fell  into  the  water-course  above 
referred  to,  evaporating  the  water,  and  filling  and  obhtcrating  the 
channel  for  about  ten  miles. 

I  have  since  made  five  visits  to  the  lava-current ;  each  visit  marked 

with  some  new  phase  of  peculiar  interest-     I  have  seen  the  igneous 

ream  pour  all  night  long  over  a  precipice  of  tiO  feet  j  and  I  have 

seen  it  fall  over  another  of  32  feet  into  a  basin  of  water  deep 

and  large  enough  to  float  a  frigate ;  whilst  all  night  long,  clouds  of 

steam  rolled  up  in  fleecy  wreaths  towards  heaven, 

Ilonolala,  3 1  at  Mty,  1856. 

(The  volcanic  phenomena  of  Hawaii  are  noticed  in  the  *  American 
Jonmal  of  Science/  new  series,  1856,  vol.  xxi.  pp.100, 139,  237,  241 ; 
also  in  the  Bullet.  Soc.  Gcol,  France,  voh  xii.  p.  30G* — Edit.] 

[We  learn  from  *The  Pacific  Commercial  Advertiser*  of  July  24, 
1856  (enclosed  in  Mr.  Miller's  despatch  abave  alluded  to),  that  at 
that  date  fresh  or  molten  lava  was  not  met  with  until  about  three 

ilea  above  the  lowest  point  which  it  reached  in  November  1855,  or 
mt  about  eight  miles  from  Hilo.  The  flow  from  the  monntuin  still 
coutmued,  however,  though  with  diminished  force  ;  and  the  lava- 
ftream  appeared  to  be  bursting  laterally  through  its  crust,  and  flow- 
"  g  off  to  the  right  and  left. 

The  same  informant  describes  the  seat  of  this  eruption  as  being 
in  the  old  traditional  crater  of  Mokuaweowco,  on  the  north  or  north- 
westerly side  of  Mauna  Loa,  some  12,000  feet  above  the  sea,  and 
2000  feet  below  the  summit  of  the  mountain.  Kilauea,  the  old  open 
crater,  is  on  the  opposite  side  of  the  mountain,  about  7500  feet 
lower,  and  about  thirty  miles  distant.  Tlie  latter  crater  has  re- 
mained in  its  usual  condition^  without  overflowing,  during  the  late 
eruption  from  the  new  vent. 

The  progress  of  the  lava-current  from  the  new  crater  a[ipear8  to 
have  been  very  rapid  down  the  side  of  the  mountain  to  the  valley 

tween  Mauna  Loa  and  Mauna  Kea ;  thence  it  soon  reached  the 
most  impenetrable  forests,  which  form  a  belt  round  the  mountains, 

mmeucing  at  about  three  miles  from  the  sea,  and  usually  extend- 
g  up  the  mountain -sides  for  twenty  or  thirty  miles.     These  offered 

temjiorar)'  check ;  but  the  lava  burnt  a  passage  iuto  them  to  the 

tance  of'  nearly  twelve  miles  at  the  rate  of  about  half  a  mile  a 
k.  During  the  first  three  months  there  did  not  appear  to  be  any 
change  in  the  force  of  the  eruption.  The  lava-current,  in  all  its 
windings,  must  be  about  sixty-five  miles  long ;  the  lower  part  coming 
nearly  within  five  or  sis  miles  of  Hilo,  It  varies  from  three  to  ten 
miles  in  width,  sometimes  branchuig  off*  and  tlien  running  together, 
forming  islands.     The  lava-stream  varies,  according  to  the  surface 
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of  the  ground,  from  20  to  300  feet  in  depth.     The  area  overflowed 
by  lava  has  been  estimated  to  be  at  least  200,000  acres. — ^Edit.] 


3,   Further  Notice  of  the  Eruption  of  Maun  a   Loa.      By  W. 
Miller,  Esq.,  H.M.  CoiisuUGeneral  for  the  Sandwich  Islands. 

[Forwarded  from  the  Foreig:n  Office  by  order  of  Lord  Clareudon.] 

(See  the  preceding  commaotcation,  page  I/O.) 


4.   On  ihe  Occurrence  of  an  Eartbquake  at  Rhodes. 
By  R.  Campbell,  Esq.,  1I.M.  Consul  at  Rhodes. 

[Forwarded  fr&tn  the  Foreign  Office  by  order  of  Lord  Clureodon.] 

( Abstract .) 

This  communication  referred  to  the  severe  shock  of  earthquake; 
which  was  felt  at  the  Island  of  Rhodea  on  the  i2th  October  at  about 
3  o'clock  A.M.  It  lasted  for  nearly  two  minutes,  and  was  accom- 
panied with  great  destruction  of  life  and  property.  Its  first  motion 
waa  vertical,  the  second  horizontal,  and  the  third  vertical.  The 
shock  waa  severe  in  the  adjacent  islanda  of  Halki,  Scarpantos.  and, 
Cassos  ;  and  waa  slightly  felt  in  the  island  of  Symi ;  it  caused  mucly 
damttge  alao  at  Marmarizza  on  the  coast  opposite. 


5.  Additional  Ohservatiom  on  the  Geology  o/'Bulgajiia. 
By  Capt.  T.  A.  B.  Sfratt,  R.N.,  FRS.,  F.G.S. 

[Having  again  visited  the  Bulgarian  coast.  Captain  Spratt  was 
enabled  to  confirm  his  observations  on  the  freshwater  deposits  of  the 
Dobrudcha,  which  were  read  before  the  Society  in  June  last.  These 
additional  notices  have  been  printed  in  the  last  number  of  the  Journal 
(No.  49,  p.  7a,  &c.),  in  connexion  with  the  communication  to  which 
they  have  reference,] 
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December  17i  1856. 
R.  E.  Ardee,  Esq.,  and  W.  B*  Webster,  Esq.,  were  elected  Fellows. 

The  following  communicationa  were  read : — 

1.  On  the  Frkshwater  Depostts  of  E^bosa,  the  CoaH  of 
Grekce,  arid  Salonika.  By  Capt,  T.  A,  B-  Spratt,  R,N., 
F.R.S.,  F.G.S. 

In  a  paper  recently  sent  to  the  Society,  containing  geological  notes, 
collected  during  the  war,  on  the  Bulgarian  coast  of  the  Black  Sea,  and 
on  the  coast  of  the  Sea  of  Marmora  and  the  Dardanelles,  I  have  re- 
ferred to  some  extensive  freshwater  formations  in  EubtEa  and  on  the 
western  coast  of  the  Archipelago  ♦,  which  I  examined  some  years 
ago,  but  the  results  of  which  examination  were  not  communicated 
to  the  Society,  I  have  now  put  together  my  notes  made  when  ex- 
amining these  several  localities  ;  hut  not  having  the  fossils  before  me, 
thia  commumcation  is  necesaarily  imperfect. 

The  fossils  were  deposited  with  my  lamented  friend  E.  Forbes,  at 
the  Musenm  of  Economic  Geology,  soon  after  they  were  collected  ; 
but  as  he  had  in  view  their  publication  in  connexion  with  some  con- 
templated work  of  hia  own  on  the  /E^ean,  the  localities  have  re- 
mained undescribed ;  and,  this  object  being  now  lost  by  the  prema- 
ture death  of  my  deeply  lamented  companion  and  friend,  the  notes 
are  now  drawn  up,  especially  on  account  of  their  connexion  with 
the  specimens  from  the  eastcni  point  of  the  Archipelago,  and  the 
accompanying  memoir,  recently  communicated  to  the  Society. 

They  are  alao  connected  with  the  notes  on  the  freshwater  de- 
posits of  the  shores  of  the  Smyrna  Gulfj  and  the  islands  of  Samoa 
and  Eubcea,  already  published  in  the  Society's  Journal  f. 

In  the  Samian  and  also  in  the  Eubcran  and  Bccotian  deposits, 
there  were  shown  to  be  two  distinct  groups,  unconformable.  The 
npper  was  described  as  a  group  of  reddish  marls,  sands,  and  gravels, 
overlying  the  white  marls  and  compact  white  limestones,  of  un- 
doubted freshwater  origin,  and  supposed^  from  the  type  of  the  fossils, 
to  be  of  the  Eocene  age. 

With  regard  to  the  upper  group,  I  never  had  any  decided  fossil 
evidence  to  indicate  its  origin  until  1846  and  1847,  when  I  extended 
my  examinations  into  the  northern  channel  of  Euboea  and  coasts 
adjacent. 

Euhosan  and  Locrian  Coasts, — My  remarks  on  the  geology  of  the 
northern  shores  of  the  Euboean  channel  were  published  in  the  paper 


*  Quart.  Joum-  Geol.  Soc.  No.  49.  p.  80, 

f  "Observations  cm  the  Geology  of  the  Southern  part  «f  the  Gulf  of  Smvraa," 
Ac,  Quart.  Joiirn.  Geol.  Soc.  toI.  i.  p.  156 ;  '*Rcm*rks  on  the  Geology  of  the 
bland  of  Samoit/"  ibid.  vol.  iii.  p.  6I> ;  aitil  "  On  the  Geology  of  i  part  of  Eubcet 
aod  Boeotia*  "  ihid.  p.  67. 
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abore  referred  to;  and  I  now  contmut  tbe  obacrriitioni  froo  tike 
town  of  Chalcis,  at  the  contral  portian  of  tbf  weit^ni  ooiil  of  EqIkba. 
This  town  stands  upon  a  protrusion  of  eeqientinc ;  and  cm  citlier 
side  extoud  ma&sesofllippurite-limestfmc  and  assKvciated  «ckiata  tad 
BhaleSp  rising  into  elevatea  ridges  20U0  and  3000  f(*el  high. 

In  the  broad  valleys  and  bays  formed  by  tJie  curvature  of  their 
ridges  and  moiiiitaius  are  everywhere  to  be  found  od«  or  otlwr  of 
the  two  groups  of  tertiary  deposits  which  are  so  well  dgftiftfwd  •! 
Oro|H>  and  in  the  hills  north  of  it  *. 

The  first  of  these  basins  to  the  northof  Chaldtit  th«  Stcu  ^dhrw^ 
Iviog  at  the  foot  of  Mount  Delphi,  hut  o|K*ii  to  th«  im  it  FolhikA. 
This  is  about  eight  miles  square*  and  seemed  to  he  eofopotcd  of  botb 
of  the  freshwater  groups ;  the  he^ls  lying  nearly  horizontal.  They 
were  identified  as  being  of  freshwater  <irigin  in  crossing  this  bajui^ 
on  n  journey  from  Chnleis  to  Mount  r)et[)hi  -,  and  a  few  fosaib  «rrf» 

{irocured,  including  a  rnlhcr  large-sixcd  Jmpuilaria,  near  the  vil* 
age  of  Gides,  at  alKint  700  feet  above  the  sea.  But  tlie  exarotn^ 
tioQ  was  too  hastv  to  enable  me  to  give  sectiotts  or  detiula*  The 
overling  red  aanda  and  gmvel*^  did  nut  a^ipear  to  be  more  thio  50 
or  CO  feet  thick  at  any  placi;  where  met  with  ;  and  they  were  oAcft 
wanting. 

At  the  foot  of  the  moaotains.  rising  from  the  margin  of  the  ralley 
ttnder  Steui,  a  scrpcnttne  protrudes  beneath  disturbed  and  altered 
•chtsta  and  lioMMtonM,  which  dip  to  the  N.E.  at  angles  from  "^ 
to/O^ 

The  next  group  of  depoaita  of  freshwater  origm  forms  the 
promontory  of  Melasiiia  in  the  Eparkcia  of  Atafatfita  oo  Ik*  Imonm 
coast.  This  ia  almost  whollv  composed  of  whltt  oompart  tdra/Uk  of 
the  lower  lacustrine  scries  ;  hut  it  is  capped  bj  tome  fragmenta  of 
red  marls,  grarela,  and  sands,  which  aeem  to  be  of  sabaequeot  data 
to  either  freshwater  group,  uuIcsm  they  form  an  up|ier  fragment  of 
the  latter.  The  thickness  of  these  'depoaita  is  ucirljr  UIOO  feeC 
Masaea  of  the  II ippurite- limestone,  however,  riae  throun  them»  mid 
were  no  doubt  islet-^  or  rucks  in  the  aucteut  lake.  Thia  MetMim 
group  dips  to  the  S.E.  at  an  angle  of  about  10°. 

The  AtaJauta  valley  or  basin  is  compoaed  of  low  ridges  of  red* 
diah  marls,  aands.  and  gravel ;  these,  being  soft  and  uib|eet  lo  rapid 
waate,  are  channeled  into  det'p  ravines,  m,  which  the  depoiata  are 
well  expoaed,  and  exhibit  a  great  abundance  of  foioiU.  By  mema 
of  the  fosaits  thia  sofWr  group  is  clearly  identified  aa  of  ' 
origin ;  and  apparcntlv  it  was  eontcmporarr  with  th# 
water  drpo^itji  l>efore  dt*scribed  as  occurring  in  the 
of  the  Archi|>elagf>,  tiz.  Xanthiu  tj  Rhodes  |»  ICoa,  and  Cerigo  i  asd 
I  may  say«  from  my  more  recent  discoveries,  in  Crete  also»  when 
aimilar  frethwntiT  deposttx  exist  at  several  localities. 

The  Atatanta  drpontt  are  most  foetailifcrmti  near  the  filhge  tf 


I  allcffvd 

rom  Afl^^^H 

■tnHftof 


*  Ssa  Ua^  fit  i.  Quart.  Joara.  G«oL  Saew  w^  9k 

t  I^vsb  ia  Lycia.  hvLiL  p.  164«  Ac.;  Qotft. Igwa.  CaiL Sac  foL i. p.  IC 

t  nmeead.  GtoL  Sac.  loL  iii.  p.  774. 
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Livonati,  aud  near  Skaniler  Aga.  They  cousist  of  reddish,  yellow, 
grey,  and  white  sandy  marls,  and  brown  sanda  and  gravels  ;  having 
altogether  a  thickness  of  more  than  200  feet.  (See  fig.  p.  180.) 

The  following  is  the  ascending  order  of  the  dcpoaits  in  the  Livo- 
nati  hills  :^ 

A-  30  feet  of  reddish -yellow  loose  sand.s  with  an  occasional  layer 
of  sandstone,  in  which  are  Paludinat  Neritinaj  and  Melania. 

B.  12  feet  of  grey  and  yellow  sands  and  sandstones,  with  the  same 

fossils  more  numerous,  but  with  the  Xanthian  and  Italian  fos- 
sil, the  Limnma  Adelina  *  ;  which  I  found  here  in  great  abun« 
dance,  and  in  an  excellent  state  of  preservation. 

C.  3  feet  of  gravels  and  white  marls,  and  2  feet  of  indurated  and 

lamioated  marls.     No  fossils. 

D.  6  inches  of  a  grey  sandy  marl  and  ferruginous  sandy  loam  ;  in 

which  several  Planorhcs  and  Paiudime  are  compressed :  this 
passes  into  4  ft.  6  in.  of  greenish  sandy  marls. 

E.  1  foot  of  a  purple  peaty  marl,  containing  two  or  three  species  of 

Planorbis,  The  peat  is  overlaid  hy  4  feet  of  aJteraating  sands 
and  gravels,  in  tbe  lowest  of  which  the  fossils  are  very  iitime- 
rons,  particularly  Limmea  Adelina,  a  large  Cijela^,  a  large  Palu- 
dina^  and  a  Breiaserta.  These  shells  appear  to  have  been  sud- 
denly swept  together  during  some  disturbance,  by  which  the 
riiells  then  living  on  the  weedy  bottom  of  the  lake  (as  shown 
by  the  peat  below)  were  swept  along  and  deposited  in  the  turbid 
waters  that  scattered  the  gravels.  The  latter  are  composed  of 
fragments  of  the  secondary  limestones  and  schists,  and  vary 
from  the  size  of  a  pea  to  that  of  a  walnut. 

F.  12«feet  of  stratified  sands  and  sandstones  of  a  grey  colour.  These 

pass  into  an  oolitic  sandstone,  full  of  impreasions  of  a  striated 
Melania.  The  sandstone  is  overlaid  by  10  feet  of  gravels, 
wliite  marls,  and  sandstone,  without  fossils. 

G.  30  feet  of  sands,  sandstones,  and  marls  succeed,   in   the  upper 

series  of  which  Limnrea^  Heltje,  and  Paludina,  and  a  carinated 
Planorbis  are  very  abundant. 
H.  100  feet  of  unfossiliferous  sands,  marls,  and  gravels  succeed; 
which  are  in  some  of  the  highest  positions  capped  by  50  to 
60  feet  of  reddish  loamy  earth  and  gravels.  The  latter  seem  to 
have  been  deposited  during  a  troubled  and  highly  turbid  condi- 
tion of  the  waters  of  the  lake;  most  probably  at  its  final  rup- 
ture, and  on  the  admission  of  the  sea  into  the  lower  parts  of 
this  old  lake ;  for  there  is  evidence  of  a  higher  sea-level  than 
the  present  near  the  coast  to  the  N.E.  of  Livonati,  where,  at 
about  40  feet  above  the  present  shore-line,  on  the  flaidca  of  a 
low  ridge,  I  foimd  a  thin  bed  of  sand  containing  Cardium  and 
drifted  fragments  of  freshwater  shells. 
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^^^H               Section  of  the  Freshwater  Be-            . 

^^^H          poMttn  at  the  Livonatt    HilU  on 
^^H           the  Locrian  Coast  (sec  p.  1  79). 

1 

1 

^^^^r          1 3.  Loam  tad  gnveL 

J 

^^^H           12.  indl,  marlt,  anfl  gT«veU. 

^H 

^^^H            1 1.  Sftnds,  Mndstouca,  and  inarlk     Pla-         ^^ 
^^^^^^           norUi^  lAmnaa,  Htiut^  and   ^«/m* 

■ 

^           10,  Gravel,  toarli,  and  landttone. 

^1 

^^^1             9.  Oolitic    aanditooe    (with  M^md*), 
^^^H                   ftindt,  and  Miidiiiooe. 

■ 

^^H^     S.  Buidi  and  ^wtU.    Pahdimm,  Urn- 
^^^^K          MM  {U  4d»U»A),  Cfciu,  and  Drn*. 

I 

^^V            7.  Pwplepeal^mud.    Piamot^is, 

H 

^^H            5.  Sajidj  mait  aad  loam.      Ptamrhi 
^^^^^           and  l>tfcirfiM 

^^^^*      i.  Marli. 

^^^H            3.  Grmt da  and  naHa. 

^^^^^      2.  Saoda  ftnd    aandatone.       NeHUtm, 
^^^^B           Jir<teUa.  PoAuOiM.  and  tmoM  {U 

^^^^H            lni«.  and  i^MMiM. 

,                    — ' 

— " 

— 

^^^^^H 

■ 
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[In  « letter  to  the  Assistant-Secretary,  dated  March  11,  1857,  the 
author  cxprossps  his  belief  that  the  ossiferous  gravels  of  Pikemi, 
on  the  tlaiik  of  Pentelicus,  not  far  from  Athens,  are  of  tlie  same  age 
as  the  Euljoeau  ami  Locrian  i^raveU  that  overlie  the  freshwater  marU 
and  limestones ;  although  at  Pikerni  the  latter  appear  to  be  absent. 
These  ossiferous  gravels  of  Attica  and  their  interesting  fossils  have 
been  described  by  Wa^er  and  Iloth  in  the  Munich  Transactions, 
and  by  Duremoy  and  Gaiidry  in  the  *  Coraptes  Rendus/  They  are 
regarded  as  beiiig  of  Miocene  age. — Edit.] 

To  the  west  and  south-west  the  Atalanta  freshwater  deposits  are 
bounded  by  the  Ilippurite-limestone  and  the  associated  underlying 
shales  and  nchi^iits. 

At  the  foot  of  the  Acropolis  of  Opus  there  is  a  protrusion  of  ser- 
pentine, by  which  the  colour  of  the  schists  has  changed  into  a 
blackish -brown,  and  that  of  the  shales  into  a  deep  purple.  The 
schists  and  shales  dip  to  the  S.W.,  at  an  angle  of  G(f\  The  hill 
immediately  over  Atalanta  is  a  mass  of  red  trachyte,  of  more  recent 
date  ;  and  which  was  probably  an  outpouring  of  igneous  matter  at 
the  breaking  up  of  the  lake. 

On  the  opposite  side  of  the  channel  of  Egripo,  the  Hippnrite-lime- 
stones  and  the  schist  are  also  highly  disturbed  by  volcanic  rocks, 
dipping  generally  to  the  N,E.  at  from  30'^  to  GO^ ;  but  they  are 
ilmodt  vertical  near  several  trap  and  serpentine  protrusions. 

Mount  Kandili  (in  Euboea),  opposite  the  Melaaiua  promontory, 
is  an  uplifted  mass  of  limestone,  with  serpeutine  and  disturbed 
schists  flanking  it  to  the  north. 

At  Mount  lialonti  over  Lipso  Bay,  the  limestone  also  dips  to  the 
N.E.  at  .^o'^ ;  but  over  Lipso  a  porphyritic  trap  throws  off  the 
schists  and  shales  in  contact  with  it,  at  high  angles  ;  and  a  vent  to 
the  subterranean  heat  still  exists  at  the  point  of  the  Bay  immediately 
under  Mount  Balaiiti,  iu  a  hot-spring  of  the  high  temperature  of 
1/0^. 

Between  Mounts  Kandili  and  Balanti  on  the  Eubcean  coast  is  a 
district  borderiog  the  shore,  in  which  the  Hmestone-deposits  are 
again  largely  developed :  from  Linma:!  northwards  they  are  chiefly 
the  white  compact  calcareous  strata  of  the  lower  group.  But  they 
are  overlaid  (and  unconformably,  as  I  thought,  from  a  difference  of 
the  dip)  by  some  remnants  of  a  soft  and  wasting  group  of  marls  and 
sands  corresponding  to  the  Livonati  series,  which  towards  the  N.E. 
part  of  the  district  (the  direction  of  their  dip  in  general)  are  better 
developed  ;  each  formation  presening  its  characteristic  fossils,  as 
will  be  seen  by  the  specimens  at  the  Museum  of  Practical  Geology. 

The  Planorhis  of  the  lower  group  is  apparently  Planorbis  rotuU" 
dahts  *  of  the  Smyrna  and  Samos  deposits. 

Id  the  vicinity  of  Limnse  are  thick  gravel-beds,  lying  on  the  flanks 
of  the  freshwater  strata,  and  also  capping  the  upper,  as  at  Livonati. 
Containing  fragments  of  the  older  freshwater  rocks,  as  well  as  of  the 


♦  Quart.  Journ.  Ceol.  Soc.  vol.  i.  p.  163. 
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secondaiy  rocks,  the  gravels  are  evidently  Bubieaiiiiit  in  ditel 
tmd  aeetn  to  have  attnined  a  eoniiderable  thioUMW  QB  tbe 
part  of  the  ridges  towards  Kerokovi. 

Lignite,  sLmdar  to  that  of  Oro{>o  *,  occun  Ida  rtllry  to  tkeK< 
of  LlmiiaD,  but  has  uot  been  worked. 


Interior  of  Eubcra. — The  next  localities  to  be  notkiMl  an 
within  the  interior  of  Kubti-n,  vijt,  the  Mandondi  vallej,  luring 
east  of  Mount  Knndili,  nud  opening  into  the  /Egrati  Sea; 
Xero  Khori  viiHey,  opening  into  the  north  rhaiiuel  of  ^ 
the  former  both  formations  are  erident ;  the  older  Of 
that  Ml  the  neighbourhood  of  Agia  Anna*  and  the  more 
the  AoAer  iierieH  of  niarl».  iands,  and  graveb  King  in  the 
of  the  batiin  towards  Akjnet  Aga.  Ililli  of  arrpentinc 
them  on  tbe  ea«t. 

The  Xero  Khori  hills  seem  to  l>e  exrlmivelf  of  nd 
and  gravels,  closely  resembling  the  Atalauta  drpotita. 
I  exatnintnl  several  goo^i  deetiooa  in  th«  fftviiMt  and 


feund  only  a  few  fragmenta  of  some  fnupile  ahdl  which  appemdli 
be  a  Helix,    These  deposits  ht^e  «  alight  dtp  to  the  onrth.       M^H 

GutfofStyUda.'-^TXxe  lesser  ridges  hordail^  the  Gidf  of  SCjfiSH 
(Gulf  oi  Zeitoujii)  were  found  to  be  cximpoaed  of  the  mmt  tJipwili^  ■ 
partieubtrly  in  the  district  of  Mola«  to  the  east  of  Themiopylr,  wImc 
they  extend  for  se\rral  mth*s.     I  examined  them  as  far  aa  Rnsirf— 
nitza,  finding  many  fr(*i»hwnter  fosnila  »catten*d  thmtigh  tlir  tlepodtai^ 
aimilar  to  those  procured  at   Livoimti.     These  betU  attain  A  iJikk* 
neas  of  400  and  500  feet,  and  dip  to  the  S.W.  at  an  angle  of  18^ 
from  the  shores  of  the  Gulf  and  towards  the  higher 
doiing  them. 

On  tbe  oppoaite  aide  of  the  Gulf  (of  2eitotun)  thete 
to  have  been  for  tbe  most  part  swept  away,  tatcM  it 
acropolis  of  which  sunds  upon  a  tilted  fragment «  «liiCt 
ftraU,  that  resembles  the  depoaita  of  tbe  lowir  IftOllMfiM  i 
and  of  which  it  may  be  %  frigmenl  Ibrmerif  thrmm  np  hf  toat 
local  movement. 

• 

Qn^fo/SuloHika.—The  Gulf  of  Sdoiiska  now  tt^pkm  t  Itw  o^ 
wrvationa,  as  iu  two  Khoret  preaent  low  failk  wbiek.  md^niSmm  ^nm 


the  b«ae  of  the  loHy  illympua  on  one  asilt 

drian   numntaiiui   ou  the   other,  are  abo  of  IMhl 

correspond   with    the   latest  Ucustrsne  tcrict,  wli««f«r  I  hadL  ^H 

mean*  of  examining.  The^  oonsiat  of  the  aoft  grey  marla.  hbAi^I 
and  gtavela  ao  efaaracteriatie  of  the  depoaita  of  Uift'  latar  pcriod^^ 
the  mat  andeut  U^vantine  lake* 

Near  Leftero  KJiori«  about  twelve  milea  to  tbft  iovtli  of  tKe  Vi 
dar  river,  I  found  tbe  ^epottta  to  oonfain  imj 
Limtufm  and  P^mUmm  is  graU 


Gtol.So«.««Lii.^7«i 
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Also  over  the  **  Scale  "  or  Custom-house  of  Leftero  Khori  I  found 
similar  deposits  capping  a  ridge  about  100  feet  above  tbe  sea:  in 
these  there  was  a  Cardium  intermixed.  Further  down  the  coast,  in 
a  cliff  on  the  shore,  I  found  several  apecimeos  of  HeiLe  similar  to 
the  one  procured  at  Livonati. 

Here  also  I  found,  ou  the  flank  of  a  ridge  of  undoubted  freshwater 
bedii,  about  30  feet  of  a  very  recent  or  post-tertiary  deposit  of  marine 
origin,  with  several  existing  sheila  in  it,  viz,  Cerithium^  Cardium, 
Spondyius,  8cc. 

The  promontory  of  Karabournou  which  juts  out  from  the  eastern 
coast,  opposite  to  the  mauth  of  the  Vardar,  shows  in  its  cliff  about 
lOO  feet  of  reddish-grey  marls  and  siantLs^  similar  to  the  Leftero 
Khori  deposits.  Thev  lie  horizniitallyj  are  capped  by  a  bed  of 
gravels  and  white  sands,  filling  the  hollows  m  the  suriace  of  the  lower 
group,  from  10  to  12  feet  in  thickness,  and  are  of  a  late  and  probably 
marine  origin. 

The  cliffs  surrounding  the  promontory  present  good  sections  of 
the  deposits ;  but,  although  I  examined  them  through  a  distance  of 
three  or  four  miles,  not  a  fossil  shell  was  found  to  indicate  positively 
that  the  lower  were  of  freshwater  origin*  But  I  was  fortunate  in 
finding  some  fossil  bones  of  a  large  animal,  though  much  scattered 
and  broken.  These  were  sent  to  Professor  Forbes  at  the  iluseum 
in  Jermyii  Street,  with  numerous  vertebrtc  of  a  snake,  fotiiid  in  the 
marls  at  about  one  mile  N,E.  of  t!ie  Cape.  The  vertebree  were 
given  to  Professor  Owen  soon  after  they  reached  the  Museum,  and 

re,  I  beUeve,  considered  to  be  rare  and  interesting*. 


In  concluding  this  account  of  the  freshwater  deposits  on  the 
estern  side  of  the  Archipelago,  I  shall  draw  attention  to  the  fact 

at  no  marine  deposits  hut  such  as  arc  evidently  of  a  very  recent 
date  (post- Tertiary  apparently)  have  been  mentioned.  No  marine 
formation  of  the  earlier  Tertiary  nges,  in  fact,  anywhere  exis^ting,  to 
my  knowledge,  in  tlie  northern  division  of  the  Archipelago,  viz.  that 
which  includes  a  line  from  the  south  end  of  Euboea  to  the  coast  of 
Asia  Minor  at  the  Meander. 

I  know  of  no  marine  strata  of  the  Miocene  age  in  this  division ; 
nor  indeed  any  Eocene  deposits,  unless  they  are  represented  by  the 
older  limestones  and  the  usually  associated  shales  and  schists ;  but 
1  have  not  beeu  able  to  identify  any  of  these  m  being  NiimmuHtic; 
this  group  of  rocks  having  Hippurites  as  the  generall  characteristic 
fossil  in  this  division  of  the  Archipelago,  as  far  as  I  have  exflmiued. 

Thus  it  evidently  appears,  thai,  if  not  from  the  commencement, 
at  least  from  the  early  part  of  the  Tertiary  epoch  down  to  a  very 
late  period,  a  freshwater  lake  occupied  the  bfisin.  The  lake  no 
doubt  had  its  margin  extended  up  the  valley  of  the  Vardar*  as  ap- 
pears from  the   freshwater  deposits  known  to  exist  many  miles  up 

*  Prof.  Ovf)?u  found  that  the  portion  of  inaniniiiliaii  bone,  from  Salonika,  which 
wi8  subniitte<l  to  him,  wai  not  deti?rminiihle.  The  Ophidian  vcrtebnc  above  re- 
ferred to  were  described  by  Prof.  Owen  in  a  paper  read  before  the  Society  on 
Jin*  7.  1857  (lee  further  oo.  p-  196).— Edit. 
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thiB  valloy ;  and  probubly  also  it  was  oonimued  by  the  Maritn 
valley  (in  Thrace)  up  to  the  foot  of  the  Balkan.  It  probably  eo- 
vered  also  the  basin  now  fonned  by  the  Sea  of  Mannorm ;  fur  aa  im> 
broken  series  of  these  freshwater  deposits  eitenda  from  tbc 
of  the  DardAnelles  to  St.  Steph&uo,  aa  will  be  wen  by  tlM 
wliiih  have  been  recently  sent  to  the  Sodety  from  ictcnl  " 
on  thia  hue. 

The  whole  of  this  region  waji,  in  my  optnioDt  eorered  by  A 
water  lake  of  Miocene  and  Pliocene  age. 

I  ghall  at  auother  opportunity  touch  u|Kin  the  freabwatrr  il 
on  the  Asiatic  side  ol  the  Archipelago,  in  Mityleoi*  and  Ti 
and  at  the  Dardanelles  and  the  Sea  of  Marmora :  Xbm 
additional  fragments  of  the  great  aneient  Oriental  lake,  wbicli  1 
lately  had  the  opportunily  of  examiniug. 


2.  On  the  Analysis  o/ Waters /rom  the  TtJHEO*pEitJiiaK 
TIER*.     By  Dr.  Thomas  RiCHARpmiN  and  E.  J.  J.  Broi 
Esa.      In  a  letter  from  Dr.  Richardson  to  W,  K.  Lofttia^  Ba^ 
F.G.S* 

[The  following  is  a  rejport  on  six  samples  of  water  from  tbe  lake  «f 
Vant,  the  small  Lake  of  Ardchek»  situated  to  the  east  of  lite 
and  their  ^'icinity,  not  far  Bouth-west  of  Ararat.     They^* 
home  by  Mr.  W.  Kemiett  Loftus, — Eorr.] 


TnE  water  marked  No.  1 1  has  a  very  remarkable  eom] 
taining  only  traces  of  tlie  ordinary  saline  matter  and  a  lam  piO> 
portion  of  the  two  alkaline  earth  si,  lime  and  magnesia.  It  is  ml- 
cult  to  surmise  vthenct'  it  has  obtaiited  these  eonstkumtSv  unless 
by  Msuming  that  tt  was  originally  a  water  oomiog  off  ^oioarite  mad 
■iibae<|uently  patting  Uuough  a  bed  of  gypfmn.  owkr  wMtk  dr^ 
coflMttiioes  A  duui^  of  its  oonstitnento  would  lake  plaee,  by  a  rK 
conbinatloii  Mnong  the  adds  and  bases. 

No.  10  is  not  tmlike  some  of  the  wKfit  vUdi  w  bum  wkA  wMSk 
m  eoUieries  in  tbt  Neureaitte  district,  vbere  a  km  q— lily  >f  Ml* 
ik  is  aeoonuMUttad  with  oiide  of  iron.    T\vt  sources  of 


Nos.  6  todbdoDgtoifiiylimttodclaMof  waintlHBdiBHaB* 
gary.  Egypt,  4c»«  all  mors  or  leas  lidi  bi  aarhaaala  of  aoda.  The 
take  near  Dabfitni  m  Hungvy  containa  aa  matA  of  lUa  aal^  tbait* 
during  tbe  evaporatioii  to  sumnwr.  H  is  regulaily  oallaelad  mid  wM 
as  an  artide  of  trade.  The  watcia  of  tbe  oatroiHato  in  the  ikaut 
oo  the  weat  bank  of  the  Nile  hare  a  sbnikr  chaii^ar.  vbavs  tha  aall 


*  Far  tiM  aaalysst  of  other  vuiplet  of  vaier  frsi 
Taio-Fsniea  Phmtier,  tn  Mr.  Ulit't  P«P«»  «bt  Hiiloa. 
p.lS7. 

t  Sm  Quart,  Joevm.  GsaL  9oc^  ml  xi.  p.  317,  At. 
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^^  hfts  been  depositing  for  Imndreda  of  years.   Abich  baa  also  fumished 

^^•ome  particulars  of  similar  waters  of  some  lakes  near  Ararat,     Tbe 

^Bmineral  springs  which  supply  the  Lancher-See  and  the  mineral  water 

^Vof  Roisdorf,  near  Bonn,  Imve  all  a  similar  composition,  althoughj  of 

^•course,  not  so  rich  in  saline  matter  as  the  waters  of  these  lakes, 

B»  which  approach,  in  fact,  the  character  of  mother-Uqnors  t  having  no 

^  outlet,  with  a  constant  evaporation  tiudcr  a  powerful  sun,  the  saline 

matter  accumulates,  until  the  water  can  no  longer  hold  it  in  solution, 

and  then  the  usual  deposits  on  the  bottom  and  sides  are  formed  to  a 

depth  of  several  inches. 

The  only  analysis  of  the  water  of  Lake  Van  with  which  we  are 
acquainted  is  that  of  De  Chancourtois,  who  found  a  potash-salt ;  and 
this  is  not  unlikely  to  be  present,  as  potash  and  soda  so  often  ac- 
company each  other.  The  detection  of  potash  is  difficult  when  pre- 
sent in  small  quantities,  and  in  out  experiments  on  a  limited  supply 
tio  trace  could  he  found. 

We  add  a  Table  giving  the  composition  of  some  of  the  above- 
II       mentioned  waters  in  10,000  parts. 


Constituents.           |     1. 

2. 

3, 

4.       i        5, 

6, 

86-1 

33-3 

93-8 

&'6 

'"5'5 

traces 

1-8 

9-8 

6-9 

49-9 

37-0 

55-7 

213-(J 

1-1259  1    9-OlSO 
•0959  1    317fi7 

9453 

4'481 
17*896 

3-169 

2-804 

•105 

•207 

Sulphate  of  Boda    

Chloride  of  wdium    

Sulphate  of  potash    ...... 

Carl)onat«  oflimc 

Carbonate  of  magnpsia ... 
Oxide  of  iron 

•17i>l 

•5398 
-2112 

(carb.) 
'0295 

50241 

2-6885 

2-9269 

•1917 

StRM 

^^-' 

r^  '    fetal 

226-9 

m-% 

306-3 

2-1814     23-5197 

38115 

1 .  Water  from  the  Lake  of  Van,  analysed  by  De  Chancourtois. 

2.  Water  from  a  lake  near  Tasehburun,  analysed  by  Abich. 

3.  Water  from  a  lake  to  the  S.E.  of  the  smaller  Ararat,  analysed 
by  Abich. 

14.  Water  from  the  Laacher-See,  analysed  by  Bisschof. 
.     5.  Mineral  water  from  llepping»  analysed  by  Bischof. 


The  inference  is  therefore  very  direct,  that  the  source  of  the  con- 
ituenta  of  your  waters,  Nos.  6  to  y,  must  be  similar  to  those  which, 
ke  the  above,  take  their  origin  in  volcanic  districts.  The  decompo- 
lition  of  the  different  felspars,  especially  such  as  labradorite»  which 
contain  more  soda  than  potash,  by  the  action  of  water  contaming 
carbonic  acid  in  solution,  at  once  expjlaius  the  compositioo  of  the 
waters  from  the  Lakes  Van  and  Ardchck. 

The  diflerence  in  the  composition  of  the  water  from  the  same 
lake  probably  arises  firoin  the  action  of  the  osmotic  force,  which  was 
the  subject  of  the  Bakerian  lecture  by  Graham  in  1834. 


186 


PROCECOtNOB  OFTBK  OlOLOGICAL  flOCimf.      [BcC  1*. 


Chemical  Ei 


"  No.  0.  Water  from  the  Lake  of  Ardchek.  eaat  of  Viin  (at  AMbA 
village)." 

The  reartioD  was  ilightly  alkaline,  and  the  water  contained  a  nuoiit^ 
quantity  of  fotid  matter  in  suspension.     The  solid  reflidiit  Itft  ob 
evaporation  evoked  carbonic  acid  and  traces  of  iulphiuvltod  bj 
gen,  on  the  addition  of  muriatic  acid. 

The  Bj>ecific  gravity  was  1*0212. 

*'  No.  7.  Water  from  tbe  Lake  of  Ardclick  (from  west  rxtreaiilr. 

of  Lake)/' 

The  specific  gravity  was  P0214. 

"No.  8.  Water  from  Lake  of  Tan  at  Mt«rrk.** 

Reaction  ntrongly  alkaline,  and  the   water  cunUu rud    trac«*i 

ilispended    matter.     It  had  no  snirll^  and  the  spfcitic  grmvitv  wai 

10187. 

"  No.  9.  Water  from  Lake  of  \kn  at  Tad  V^." 
Spedific  gravity  I  0154. 

"No.  10.  Chalybeate  &nd  taUne  water  from  a  hoi-mil^  two 
miles  above  Mersliiit  village,  up  the  Ardi»h  C>liai,  noftli  of  I 
Vitn.     Suppofed  temperature  1 65*^  Fahr." 

Specific  gravity  l()02H.  The  reaction  was  neutral*  or  ftf^  tiigjbllj 
ilkaJine.    The  water  evolved  a  smell  of  imtrefying  offoaac  -  ^'  - 
which  was  so  persistent  that  it  remaiued  attrr  rvapontiiMi  to 
and  remoistening  with  water. 


"  No.  11.    Acidulated  Saline  Spring,  two  mile*  aotith  of 
Cold." 

Specific  gravity  1*0019.     Had  a  strong  odoar  of  aulphiirHt«4 
hydrogen,  impregnated  with  decaying  omak  initier,     CoiiloiDed  m 


considerable  cpiantity  of  gas,  and 


Milyodd* 


The  whole  of  the  waters  were  clear,  except  wherv  we  hmn  watrn^ 
tioued  having  found  traces  of  matter  in  sospenaioii.     Tko 
matter  ap(>eared  to  contain  no  nitrogen,  and  no  nitnlci 
TbB  proportion  of  gas  was  small,  except  in  No.  1 1 . 

Tho  naall  (quantity  of  water  at  our  dinpoeal  led  Oi  to  Ml 
sample  and  separate  tlie  precipiuce  b?  filtration.    Tlus 
and  the  filtrate  were  then  analysed  in  the  usual  niamwr, 
of  analysis  will  exphmi  wh  v  we  have  amngvd  tlt«  ntiilta  of  o«r  mm^ 
lyses  in  the  form  which  follows. 

This  limited  tuppl?  of  water  prevented  as  going  more  into  detail 
in  the  analyaea,  and  determining  with  abaohiia  ovtainty  tlif 
of  iodine,  9tc. 
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Table  of  Analyses. 


Constituents  par  imperial 
gallon. 

No.  6, 

No.  7. 

No.  8. 

No.  9. 

No.  10. 

No-IL 

Carbouatc  of  lime 

traces 
1277 
1 

traces 
5-16 

•24 

traces 
266*91 
751-51) 

575-78 

TO'68 
-36 

ami.  qnty, 
270-25 
451-95 

643-81 

tricesi 

579 

17-26 

/traces 

L  •■■**• 
•92 

224-84 
404-60 

500-57  1 

19-30 

traces 

-60 

"l-40 
traces 

}2ie-60 

jr  |iT.  C01W. 

t  a  Na 
8mL  qnty. 

67-56 
traces 
traces 

"s-'oo 

same  qty. 

j  traces 
20-76 

Carbonate  of  magnesia  „. 
Pf  roTide  of  iron     » 

AlooiinA                

}      -55 

Silica 

traces 
32013 

61677 

627-63 

Organic  matter  , 

Sulphate  of  soda    .,,,..,.♦ 

Carhonale  of  soda ., 

Cyoride  of  iodium    

Sulphate  of  lime    , 

Sulphate  of  loagnesia    .,. 

Totals.... 1&77'85 

1509S9 

1377-05  ; 

1153-98 

23?go 

91-32 

Appendix, 

The  authors  have  much  pleasure  m  appending  the  following  note, 
which  has  been  kindly  supplied  by  Dr.  Percy,  F.R.S.,  F.G.S. 

Special  attention  is  called  by  the  authors  of  the  paper  ty  analysis 
Ka.  11,  in  which  carhoiiatc  of  hme  (dissolved  by  excess  of  carbonic 
acid)  co-exists  with  sulphate  of  magnesia,  both  salts  being  present 
in  considerable  quantity.  This  m  explained  by  supposing  that  the 
water  first  percolates  through  the  dolomite  and  then  through  gj- psnm  ; 
the  carbonate  of  magnesia  derived  from  the  former  being  decom- 
pK)sed  by  the  gypsum^  with  the  formation  of  carbonate  of  lime  and 
sulphate  of  magnesia.  Between  twenty  and  thirty  years  ago  a  pa- 
tent was  taken  out  by  a  Mr.  Griaentbwaite  for  the  manufacture  of 
sulphate  of  magnesia  on  a  similar  principle.  Few  persons  hare  ever 
heard  of  the  process,  but  I  saw  it  in  operation  in  Nottingham,  and 
saw  tons  of  Ejisora  salts  produced  by  it.  Gypsum  and  calcined  dolo- 
mite were  put  into  large  tanks  filled  with  water,  and  carbonic  acid, 
generated  from  the  combustion  of  coke»  was  blown  through,  when 
mlphate  of  magnesia  was  produced.  I  thought  it  might  be  inter- 
esting to  mention  this  fact,  which  may  have  a  geological  bearing. 

The  carbonate  of  iead  not  unfrequently  occurring  on  decomposing 
galena  may  arise  in  a  similar  way.  Sulphate  of  lead  must  neces- 
sarily be  tirst  formed  ;  and,  when  that  salt  is  brought  in  contact  with 
waiter  containing  carbonate  of  lime  dissolved  by  carbonic  acid,  de- 
composition takes  place,  carbonate  of  lead  and  anlphate  of  lime  being 
generated,  I  know  this  by  direct  experiments  made  in  my  labo- 
ratory.—[J.  P.] 
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3.  Additional  Notice  of  ike  occurrence  of  Volcanic  Bomm  m 
AusTRAJ^siA,     By  the  Key.  W.  B.  Clarkk,  A.M.,  F.G.8.        ■ 

[AbltTMt.] 

The  author  sent  in  1855  a  notice  of  the  oceuireoee  of  Toleuir 
Bombs  ill  the  gold-bearing  allurium  of  New  South  Wales*  ;  and  tn 
this  comniuiiicatioD  adds  Victoria  aud  Tasmania  as  countries  in  whleb 
these  obsidian-bombs  have  been  found  in  the  alluvial  drift. 

One  jq)eeimcii  was  found  hy  Mr.  MilligaUf  Secretary  of  the  Rogril 
Society  of  Van  Diemen*s  I.taud»  on  the  Supply  Rtnilet,  Spiiiff  Biy. 
River  Tam&r,  in  Tasmania,  about  twenty  miles  from  Baan**  Strmit ; 
the  other  specimen  (Uke  a  bung  iu  shape,  an  inch  high  and  1 1^  inch 
thick  at  the  upper  part)  was  found  near  the  River  Wannou  id  the 
distnct  of  Portland  Bay. 


4.  Notice  of  the  ocevrrenee  o/METALLiPRROua  OmwaW^CoAl* 
in  SiAM.      By  11.  J.  Moylk,  £aq.,  and  C.  B.  Hiixixa,  Et^* 
II. M.  Consul  at  Bangkok. 


[Vbrirtrded  from  the  f orttga  Oflte»  by  ordtr  of  LoH 

(Alwtrsct,) 


Mr.  Movle  states  that  in  the  hilly  districts  extendbf  north 
■oulh,  in  laL  15^  2j\  near  the  Riier  Chaw*Phya(Mei]iaai)mS 
he  has  dijMxjvered  seTeral  appiLTiiitly  valuable  reins  of  copDcr-oic, 
principally  in  grailwacke,  and  that  he  has  applied  for  ind  Atihiid 
from  the'  Siamese  goTemmeot  authority  to  work  thou  Bf  iln 
nitn  to  hit  discovery  of  ores  of  lead  and  silver,  with  mvao»  b«li 
of  migiMtie  md  specular  iroo-ores  in  the  same  difSvkl  t  «ad  4t> 
teribee  the  oonotry  to  the  north  as  oaomi^m§  U  cwbooilbrBQB  Hmm- 
■tone^  with  indications  of  coat. 

Mr.  Moyte  states  that  the  numerous  riven  moA  canal*  nBVird  grvtl 
ihcilitiii  for  the  transport  of  the  mincfiJs  ttom  the  hiiU ;  vui  h§ 
btliefce  that  Siam  will  rival  any  oonatry  in  the  Eesi  in  the 
of  iti  miuoral  proilurtions. 

Mr.  Blilier  mentinns  a  rvpart  that  beds  uf  coal  hare  been 
vrred  near  the  sea  iu  tlie  district  of  iJhantabun  on  the  taifiiii  coiit 
of  the  Gulf  of  Siam. 

Note.^A  mall  box  of  ort«»  chiefly  cupriferoaa,  wUh  ■  wjmimim 
of  corundum,  aeeonipctiied  this  eommunicattoo  frow  the  V^niite 
Office  ;  but  these  were  not  sufficimt  to  deeide  the  qvestioo  of  tm 
value  of  the  oree. — Edit. 


tlaait.  JossB.  OsoL  See.  voL  li.  fw  4ik 
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5.  Notice  of  an  Ice-carried  Bouldkr  at  Bokgholm. 
By  John  Woixey,  Esq, 

[Communicated  by  Sir  C.  Lvell,  V.P.G.S.] 

At  BoTgholm,  several  weeka  ago,  there  was  shown  to  me  a  large 
boulder,  with  several  smaller  ones  by  its  aide,  which  hatl  been  brought 
to  the  place  where  they  lay  by  the  ice  this  year  (1856).  It  was  just 
to  the  north  of  the  town*  which  h  on  the  western  coast  of  the  island  of 
Oland.  This  stone,  like  moat  of  the  large  boulders  in  that  country, 
was  of  red  granite,  of  an  oblong  form,  with  all  irregularities  roimded 
off.  Between  perpenclicuhirs  it  was  in  length  about  10  feet,  and  in 
breadth  about  7  feet,  and  it  was  6  feet  deep.  It  lay  2  or  3  feet 
above  the  present  water-liue,  and  was  supported  by  several  smaller 
stones,  so  that  its  under  side  could  he  seen.  This  under  side  pre- 
sented indications  of  recent  grinding,  but  no  continuous  scratches  or 
furrows.  The  upper  part  of  the  stone  had  yellow  lichens  growing 
sparingly  upon  it,  proving  that  it  had  been  for  some  time  above 
water  ;  whilst  below  the  yellow  lichens  at  some  distance  was  a  belt  of 
bkck  colour,  probably  of  a  vegetable  nature,  like  what  is  to  be  seen 
on  other  stones  in  the  islets  of  which  I  am  about  to  speak. 

From  the  spot  where  the  stone  lay,  which  was  some  paces  from 
the  water's  edge,  the  shore  sloped  gradually  to  some  distance  below 
the  water-line,  and  the  rock  was  covered  with  shingle.  In  this 
shingle  deep  furrows  were  ploughed,  leading  in  one  direction  to  the 
several  boulders,  and  in  the  other  pointing  out  the  quarter  from 
whence  they  had  come.  The  line  thus  indicated  seemed  to  touch  the 
north-east  end  of  an  islet  lying  at  about  half  an  English  mile  distance 
to  the  N.N.W.  From  this  island  my  informants  believed  tbat  the 
stone  had  been  carried.  They  were  sure  that  there  had  been  no 
such  stone  previously  visible  in  that  direction  nearer  than  the  islet, 

Rowuig  out,  I  found  that  there  was  deep  water  for  a  considerable 
part  of  the  way  ;  and,  landing  at  the  place  from  which  the  bouldera 
were  supposed  to  have  come,  I  saw  that  the  other  stones  there  re- 
sembled them  in  the  vegetable  growth  upon  them  and  in  other  re- 
spects. The  ground  sloped  gradually  round  the  islet,  which  was  for 
the  most  part  a  heap  of  boulders,  many  of  which  also  lay  scattered 
round  it,  rising  above  the  surface  of  the  water. 

The  account  given  was,  that  in  the  month  of  February  the  ice  wag 
drifted  by  a  storm  firom  a  direction  between  north  and  west,— that 
it  was  heaped  up  on  the  shore, — ^and  that  shortly  afterwards  a  mass 
of  stones  was  seen  supported  at  a  considerable  height  upon  it.  Aa 
the  ice  melted  the  stones  sunk  dowTi,  and  were  deposited  in  the  spot 
where  I  saw  them.  Such  occurrences  are  said  to  be  not  uncommon, 
and  an  intelligent,  but  unread  man  explained  them  in  the  following 
manner : — Stones,  standing  with  a  couaiderable  part  under  water, 
arc  in  the  winter  frozen  fast.  When  a  storm  from  the  north  comes, 
the  level  of  the  water  is  raised  round  Oland,  and  the  ice  lifts  from 
the  ground  the  stones  which  are  attached  to  it.  At  the  same  time  it 
may  be  partly  broken  up,  and  masses  of  it  drifted  to  a  considerable 
distance  and  subsequently  stranded  with  the  stones  attached  to  thera> 
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or  even  dmen  ap  the  shore  by  the  field  of  ice  premium 
and  lienped  upon  ice  wliich  had  reached  there  prcTicroily. 

I  do  not  think  that  this  explanattoa  difiers  from  that  g^vta  by8ir 
("hftrles  Lye  11  for  similar  phetionieua.  in  the  Lapland  rivrr  Mttoaio 
I  have  myself  seen  stones  of  several  hundredweight  perched  si  ibc 
top  of  ice-heaps  between  20  and  30  feet  abore  the  Wtd  of  Uie 
water,  where  the  spring-flood  bad  been  opposed  by  isUodi  Ijng  ni 
ita  way. 

The  largest  travelled  block  t  saw  upon  ^land  wtf  iko  new  Borg- 
lioltn  ;  it  was  '2H  feet  long  by  22  broad,  and  stood  tboot  8  feel  §howt 
the  soil.     It  was  flat  and  somewhat  quadraoguUr  tt  the  top. 

Stockholm,  3<Hh  Jnii«»  Ui$. 


January  7»  1^57. 

y  D.  Kigby.  Esq.,  W,  P^«c«,  Esq.,  and  W«  H.  Btily.  E«|., 

elected  Fellows. 

The  following  eonimunicttioni  were  reail  :— 

L    On  the  DiCKODO?!  CtlVrtOATV*,  Ovfw* 

By  Professor  Owen,  P.R.S.,  F.G.S.  &e. 

[Plat*  III.] 

l.N  Juue  IB47  I  commnmcated  to  the  Geolo(i;;ical  Soetefr  '^rf^^^^loQ 
a  deaeription  of  certiin  teeth  and  portions  of  jaws  of  an  «  im^ 

dactyle  Mammal,  from  the  Uuper  Kooeoe  aaiul  of  Uord^m.  nKiiii^ 
Arom  which  were  dcducrtl  the  acntal  ehmetm  of  the  |^ua  lJ%ckodm 
and  of  the  species  rtujtifiafwt^ , 

Tlie  parts  de^H^ribcHi  were  of  «D  tmiDatiife  iadhidttal»  iHainai^ 
probably,  the  drnduons  molar» ;  and  harm^  cortunly,  acquired,  ift 
the  upiier  law,  only  the  fir«t  and  tecood  Imr  VKibn^  and  in  the  lower 
JAW  only  the  Brst  true  molar.  Tlie  second  tme  molar  in  ihol  jaw 
was  ju5t  In'gtnuiug  to  appear  ah<]ve  the  alveaUr  border  i  the  own  ef 
the  third  true  molar  waa  calcified  m  the  upper  jaw,  hut  not  n  the 
lower  onc«^ — DOt  eoflcJently,  at  least,  to  gite  the  trvie  fona  i^ita 
crown. 

I  have  MDOa  been  favoured,  by  the  experienced  and  ioddatiaiye 
paWwilnlngiH,  Ih,  Wri|(bt.  of  Cbdicnharo,  with  the  oyowtoaSj  qf 
wandniiig  and  deicninng  an  instnicttve  porlkm  of  the  riidil  raaaiis  of 
ihe  lower  jaw  of  the  Di^kodim  aupid^iua  contatniof  the  thn*  per- 
manent molar  teeth,  to  et/m  and  thna  snpolyinf  the  lMth«  ai  3»  wliach 
to  complete  that  part  of  tat  matare  destitiia  of  tho 


Thla  yaciipifn  was  foiad  by  Dr.  Wn|tht  near  Alan  Flatol*  Ueof 
Wight,  m  a  h«d  of  gretaifh  tough  tcuarions  clay,  No.  35  of  hii 

•  Qart.Jaara.6«eL8o«.««l*lrM  I8i;»  p.  3«w  pi.  1. 1  S^ 
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Section*,  which  he  regards  bs  the  equiTaletit  of  the  Hordwell  beds 
from  which  Mr.  Pytts  Falconer  obtained  the  original  fossils  described 
hy  me. 

The  present  additional  fossil,  figs.  J,  2,  &  3,  PL  IIL,  is  noticed 
by  Dr.  Wright  in  his  excellent  *•  Contribiitinns  to  the  Palreoiitology 
of  the  Isle  of  Wtghtf;"  but,  with  hiK  accustomed  hberality,  the 
discoTerer  of  this  rare  specimen  remitted  the  full  description  and 
illustration  of  it  to  mc. 

The  first  and  second  molars  correspond  precisely,  in  both  size  and 
shape^  with  those  of  the  lower  jaw  from  Iloril  well  described  and  figured 
in  Geoh  Quart.  Joum,  vol.  iv.  p,  36,  pi.  L  fi^>  2,  m  I,  m  2. 

The  crown  of  each  consists  of  four  three-sided  cones,  in  two  trans- 
verse pairs,  the  inner  cones  being  rather  higher,  more  compressed, 
and  sharper  than  the  outer  ones,  and  almost  lanceolate  in  form.  The 
ianer  aid*  of  the  outer  cones  is  smooth  and  nearly  flat ;  that  of  the 
inner  cones,  fig.  2,  is  sinuous,  convex  in  the  middle,  concave  before 
and  behind,  witli  each  angle  of  the  base  produced  into  a  small  ear- 
hke  cusp :  the  ridge  from  the  hind  angle  of  the  base  of  the  hinder 
and  outer  lobe  terminates  by  expanding  into  a  small  cusp  behind  the 
base  of  the  hinder  and  inner  lobe,  so  that  there  are  five  basal  cusps, 
besides  the  two  lanceolate  lobea,  on  the  inner  side  of  the  crown  of 
both  the  first  and  the  second  true  molars.  The  other  two  sides  of 
the  cones  meet  at  an  open  angle  in  the  two  imier  cones^  and  at  an 
acute  angle  in  the  two  outer  ones  r  the  angles  are  rounded  otf  where 
they  mcet^  so  that  tlie  outer  part  of  each  lobe,  fig.  1,  ia  convex, 
smooth,  and  polished. 

Were  the  summits  of  the  four  cones  to  be  ground  down  to  a  flat 
surface,  there  would  result,  from  the  form  above  described,  two  pairs 
of  crescentic  tracts  of  enamel,  with  their  convexity  turned  outwards, 
AS  in  the  Ruminants.  And  this  abrasion  has  indeed  in  some  degree 
affected  the  first  molar,  m  1,  PI.  III.  tig.  3  ;  the  resulting  crescentic 
islands,  however,  instead  of  being  on  a  flat  surface,  are  bowed,  rising 
in  the  middle  to  the  apex  of  each  cone,  which  is  hardly  more  worn 
than  the  part  which  slopes  away  from  it  on  each  side,  along  the  hne 
where  the  flat,  or  sinuous,  inner  side  meets  the  other  two  sides  of  the 
three-sided  cone.  The  crown  of  the  second  molar,  vi  2,  is  leas  abraded : 
that  of  the  third  molar,  m  3,  has  lost  only  a  strip  of  enamel  from  the 
ridges  of  the  anterior  pair  of  cones. 

This  tooth,  agreeably  with  the  artiodactyle  type  of  m  3,  has  an 
additional  pair  of  lobes,  fig.  3,  m  3,  /;,  They  are  smaller  than  the 
normal  ones :  the  inner  surface  of  the  inner  lobe  has  an  accessory 
cusp  at  the  back  part  of  its  base,  but  not  at  the  fore  part.  The  fore- 
and-aft  diameter  of  this  tooth  is  9  hues  j  that  of  the  tnree  molar  teeth 
being  t  inch  9  lines. 

The  specimens  described  in  the  *  Quarterly  Journal  of  the  Geological 
Society/vol.iv.  1847,  demonstrated  the  typical  character  of  the  dental 

•  "  Geoloary  of  the  North- weit  coast  of  the  Isle  of  Wight/*  Aaaals  and  Mag. 
Nat.  Hist.,  tier.  2.  vol.  vii.  p.  433. 
t  /d.  (August  18&2). 
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fonnulii  of  tht!  DieAodtm:  tub.  ir— ;,  v  ,     .  -^,  -^     ,  •-.- 

and  that  the  three  indaori,  the  canioe,  the  four  premoUn,  and  tJirM 
mokrs  formed,  afl  in  the  AnophlheriuMt  odc  coiitiuuout  ttnbraliai 
seriefl  oq  each  bMc  of  both  jaws. 

The  oikly  important  matter  which  those  mcSflMIM^  owio^  to  tlidr 
having  belonged  to  an  immature  individiutt,  left  undecided  tni  M  to 
the  nature  of  the  teeth  occupying  tlic  |K>$itiafi  of  the 
The  abaenoe  of  any  calcitied  genn  beneath  thoae  tcatli,  til  the 
iaw«  eonpled  with  the  advanced  development  of  tha 
m  the  lower,  and  of  tlie  lliird  true  mokr  in  tb«iipfpar»  jawib 
mc  at  first  to  regnrd  them  as  permanent  teeth.  A  aub 
aidcration  of  thrir  ehornclers  led  mc  to  interpret  the 
related  to  a  mmliticattoa  uf  the  order  of  apfiearance  aii3  •oeeMNOQ  of 
the  permanent  teeth  iii  the  extitict  ^-nu^*.  I  accordingljr  kiokal 
for  additionnl  specimens  to  obtaiu  a  ktiowledge  of  the  cbar»etCflf/ 
the  premolnr  teeth,  and  of  the  porumiient  iueiaora  anil  camiwu. 

A  portion  of  tlie  upper  jaw  of  the  IhcAodon  eutpidiiiuM,  from  the 
HordwcU  sand,  in  tlie  collection  lately  purehaied  of  Ijidj  Haattnga 
by  the  British  Mnaeuu)»  exhibits  the  three  inciaofa,  a  camn^  awl 
the  three  anterior  |ireuiolar«  of  an  adult  individual,  and,  to  jti^e  hf 
the  di^ree  in  which  the  crowiu  of  the  teeth  have  been  won,  d  an 
aged  one. 

The  ftnt  incisor*  fig.  4,  i  I,  has  a  rrowo  4)  tinea  in  brrndthx  ita 
aunuiiit  is  worn  flat,  as  far  down  af  nearly  to  the  lerel  of  tha 
ridge  circumscribinf;  tlic  cavity  which  still  remains  at  the  obtar 
back  part  uf  the  crown«  The  pointed,  narrower,  outer  eJitremity  of 
the  crown  o?erlaps  the  anterior  facet  of  the  outer  side  of  the  ieoood 
itidaor,  i  2 :  the  crown  of  this  tooth  is  leas  worn  ;  it  ts  4  linei  In 
IWMdth ;  the  posterior  basal  groovf  extends  the  whole  breadtli  oC  tlM 
The  third  inci«or,  i  3,  haa  been  partly  displaond:  tlia  wbolt 
inbcomprcased  root,  and  a  nart  of  the  crown,  artiKpotaJ.  Tbii 
has  been  entirely  displaced,  hut  the  crown  u  fatmwrtilj  pm*- 
tarred*  adherent  to  the  matrix  outside  the  iuci»on :  on  the  right  aide 
of  the  nppcT  jaw  the  bottom  of  the  simple  socket  for  tht  rooi  ol*  tlM 
eanina  b  shown.  The  cmwn  hjL%  II  breadth  of  5  Itnea :  iti 
la  imtber  sinuous  with  a  double  ci>nTei;ity.  as  in  the 
with  a  croam  of  4  lines  in  breadth,  in  the  fimt-dcscribcid 
On  the  oppoaiie  side  of  the  tooth  the  crown  shows  a  poh 
of  abrasiuu,  sj*  if  that  Mde  had  been  ohlicjuely  and  cleanly  cut  oi^ 
tearing  a  trace  of  the  depression  and  basal  ridge  at  the  back  put  W 
the  inner  surface. 

The  fiym  of  tlie  worn  surface  shows  that  this  extended  but  tboit 
canine  mnst  hare  been  worked  n|>on  by  the  lower  caaioe,  like  a  cut- 
naaiial  tooth  or  scissor-blade ;  but  the  flattened  pindit^  ntHhet  of 
the  inoeeeding  premolars  indicates  tliat  the  ontUag  power  of  list 
canines  waa  eicrciied  upon  regetable  substaneea. 

The  fifBl  premolar  (n.  III.  fig.  4<  p  1)  has  a  bKodth,  or  Ibfo-and- 

•  ••Ponaa  sad  Structure  of  the  Teeth*  la  •■GlRlaeftkaSekaces,**»*a,1iM, 
P.2M. 
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aft  extent,  of  crown  of  7  lines,  but  ia  not  thicker  than  2  lines ;  it  lias 
been  worn  down  almost  to  the  roots,  which  are  two  in  number ;  the 
groove  between  the  ridge  along  the  inner  side  of  the  base  and  the  rest 
of  the  crown  remains  :  the  smooth  abraded  horizontal  surface,  a  line 
or  more  in  breadth,  slopes  away  from  the  produced  mid-part  of  the 
crown,  the  general  shape  of  which  evidently  corresponded  with  that 
of  the  first  deciduous  molar  of  the  lower  jaw  [op.  cit,  ph  4.  fig.  2,^  I  ). 

The  second  premolar,  tig.  4,  p  2,  with  a  fore-and-aft  extent  of 
8  Unea,  is  3  hnes  thick  :  the  smooth  abraded  surface  slopes  away  from 
the  most  prominent  middle  lobe  of  the  crown,  but  rises  so  as  to  indi- 
cate the  summit  of  a  fore  and  a  hind  accessory  lobe :  the  groove 
bounded  by  the  inner  basal  ridge  remains.  This  tooth  has  two  faugs» 
the  hinder  one  being  the  strongest,  where  the  crown  is  thickest- 

The  third  preuiolar,  figs.  4  &  4  a,  j*  3,  has  been  displaced,  but 
lies  attached  to  the  matrix  not  far  from  its  socket.  Its  crown  is  less 
worn  than  that  of  the  preceding  tooth,  and  the  trilobed  character  is 
consequently  better  shown  :  its  fore-and-aft  extent  is  8  lines,  the  same 
almost  as  that  of  the  deciduous  tooth  {he.  cit.  fig.  2,  p  3)  which 
preceded  it ;  but  the  three  principal  lobes  are  thicker,  and  the  acces- 
sory inner  lobe,  marked  *  in  fig.  3,  ^3,  he.  eit.,  of  the  deciduous 
tooth  is  more  developedj  the  greatest  thickness  of  the  crown  being 
4  lines  in  the  present  premolar :  the  accessor)^  tubercle  at  the  back 
part  of  the  outer  side  of  the  crown  is  better  developed.  The  inner 
basal  ridge  continued  from  each  end  of  the  base  of  the  inner  tubercle, 
if  is  well  marked.  The  line  of  abrasion  which  follows  the  undidations 
of  the  tricuspid  outer  and  inner  part  of  the  crown  thminishes  in 
breadth  from  the  fore  to  the  back  part  of  the  erown.  The  height  of 
the  middle  lobe  of  the  crown  is  not  more  than  3  lines.  The  thick 
hinder  root  is  longitudinalJy  grooved,  as  if  preparatory  for  the 
bifurcation  which  the  same  root  would  probably  present  in  the  next 
tooth.  Unfortunately  no  other  tooth  is  preserved  in  thi.<i  specimen, 
and  the  fonn  and  proportions  of  the  fourth  premolar  of  the  upper 
jaw  have  still  to  be  determined. 

Sufficient,  however,  of  the  characters  of  the  premolar  scries  of  the 
adult  Dichoi/oJi  are  now  known  to  confirm  the  deductions  from  the 
first-described  evidences  as  to  its  generic  distinction  from  IHchohme, 
Cnv. :  the  luiusual  antero-posterior  extent  of  the  low  crowns  of  the 
first  three  premolars  est^iblishea  that  distinction,  if  even  the  fourth 
premolar  should  prove,  as  is  most  probable,  to  have  a  form  and  pro- 
portions more  resembling  those  of  the  first  true  molar  tooth.  The 
precise  form  and  proportions  of  the  last  true  molar  of  the  lower 
jaw,  exhibited  in  Dr.  Wright's  specimen,  afford  likewbe  a  valuable 
accession  to  the  characters  of  this  interesting  Anoplotherioid  extinct 
British  quadruped. 

The  collection  of  the  Marchioness  of  Hastings,  now  in  the  British 
Museum,  also  includes  a  portion  of  the  right  ramus  of  the  lower  jaw, 
with  the  last  molar  tooth.  This  tooth,  fig.  5,  corresponds  in  size  and 
shape  with  that  in  Dr.  Wright's  specimen,  but  it  is  more  worn,  having 
belonged  to  a  more  aged  animal.  The  two  enamel-bounded  crescents 
of  the  anterior  division  of  the  crown  have  been  ground  down  into  a 
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CQiitinuous  tract  of  dentine ;  thej  rcmiun  distinct  in  the 
third  dimions  uf  the  crown,  fig,  5  a.  The  fore-uid-ftll  extetil  of  tlw 
crown  is  9  lines  t  the  depth  of  the  jaw  beneath  the  middle  of  Um 
tooth  is  1 1  lilies. 

Thus,  of  the  geouB  Dickodon,  the  deciduous  deutition,  mod  tht 
peruianent  dentition,  save  as  reti|M*cts  the  last  premolar^  are  wm 
known. 

The  fomiula  of  the  deciduous  dentition 
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that  of  the  pennanent  dentition  is — 

«5z:5.  ^— ,./?,-,.  «  — =44. 

The  deciduous  formula  is  Uio  same  as  that  of  the  II 
mancnt  unc  clifffrs  from  (hat  of  the  Hog  otilj  in  the 
fl  1   by  the  developtiieut  beueatli  it  oip  I,  and  io  Uie 
character  aiid  sixe  of  that  tooth  :  this  fact,  tntrrrstiitf  ~ 
closer  cuiifurtiiity  to  the  typical  diphyodoiit  deiititiun,  ii 
b^'  the  difference  of  size  of  ;j  ]  in  PI.  IIL  fig.  4,  and  the  first  lower  de^ 
ctduous  moUr  marked  p  1  in  my  former  memoir,  /o^.  rit.  pi.  4.  6g.  4. 

The  llog  isthe  only  exL^tinf;  hoofed  gcuii^  that  inauife»ts^  as  re^tfila 
imnibcr,  the  typical  ^eutitiou  di»pUyed  by  the  Ihrkodtm  in  rotnnKn 
with  many  other  EooOM  ungulate  and  uuKtiicuUte  Maaimalia.  The 
deviation  in  the  Hog  fVom  Uiis  type  is  flight,  being  Cf>utiii<nl  to  tbe 
iioo-developiiieiit  of  ^  K  and  the  early  redaetku  of  tht  namerieil 
formula  by  the  loaa  of  the  small  tooth,  <l  1,  at  the  begtmii^g  of  ihm 
molar  aeries. 

That  the  Dichodon  belonj^  to  the  Aitiodactyle  serif*  it  inferred, 
notwithstanding  the  want  of  any  direct  evidence  of  tlie  straetttfe  of  ita 
Vaah^  from  the  more  simple  fbvm  and  structure  of  ^  l»  /» St  uid  f  3, 
M compared  with  the  tnioiii0lm^  iod  from  the  tymmetrical  nmtifka 
tine  pattern  of  the  grinding  surface  of  the  crown  of  the  troo  ~    *  ~ 

rrom  tho  true  Ruminants  the  iHrkodon  differs  in  tlie  ' 
of  the  npper  incisors  and  ofy>  i  in  both  jaws,  which  teeth  are 
in  oil  the  knowiv  existing  s[«ccics. 

Such  feeble  (rnc<'s  of  tmbryotic  rudiments  of  these  teeth  a«  haiv 
been  obserretl  by  I'rofesaor  Qoodsir  and  uthen,  in  the  Cvtm  aiui  8hcff^ 
and  the  more  conspicuous  germs  of  upper  imiiisons  of  mhkki  oet  mar 
is  functionally  developed,  in  the  Cumetida^  are  phflaiomaMi  tJuii 
derive  increased  signtncamae  and  interest  frum  tlie  fact  of  the  tune^ 
tiooal  development  of  the  same  teeth  In  ArtiodactyLe  CogokUa  of 
tlie  Eocene  period. 

In  the  ooofigtuation  of  the  true  moUra  the  DicAodm  wwM  wetm 
to  bf  BOiVManj  alliad  to  the  llamuiaat  taotioii  of  the  JrtiodmttyU  i 
in  thaimnbar  and  Idada  of  ita  tevth  it  nort  reamblai  tho  Heg-tri^ 

duooa  doBtition  of  the  Dickodon  supply  an  additional  Mat  «f  ila  aft* 
niticsi  owing  to  the  marked  differeooea  in  the  tiaaca  and  otdar  of 
auooenoQ  or  th«  pennanent  tatth  btUvtoi  llit  llog-Hiba  and  iIm 
Butninaiiti^  at  least  of  the  Oi  and  Sbaep. 
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In  these  the  last  tnie  molar  cuts  the  gum  before  any  of  the  pre- 
molars appear,  and  the  cauine  teeth  { *  conier-uippcrH '  of  the  Vete- 
rinarians) are  the  last  of  the  permanent  teeth  to  eome  into  place, 
their  appearance  markhig  the  completion  of  the  third  year  in  the 
^heep,  and  a  somewhat  Inter  period  iii  the  Ox.  In  the  Hog;  the 
ines  appear  before  the  premolars,  and  these  are  in  place  and  use 
before  the  last  molar  is  on  a  level  with  the  rest  of  the  grinders. 

In  the  Dickoiion  mtspidalnft  the  second  true  molar,  in  the  upper 
jaw,  is  in  place  before  any  of  the  decidnons  series  of  teeth  have  been 
shed ;  and  it  is  comuig  into  place,  with  the  crown  complete^  before 
the  pnlps  of  the  premolars  have  even  begun  to  be  calcified.  The 
lower  jaw  of  the  Sheep  at  from  nine  to  twelve  raontlia  would  afford 
the  nearest  parallel  amongst  existing  Artiodactyles  to  that  of  the 
immature  Dichodon  figured  in  pi.  4.  tig.  2.  vol.  iv.  of  the  'Quarterly 
Journal  of  the  Geological  Sneiety.*  But  by  the  time  the  second  true 
molar  in  the  Sheep  is  as  far  advanced  in  development  as  in  the  Dicho- 
n  (fig.  2,  loc.  cit,fp2^  upper  jaw),  the  first  permanent  incisor  is  in 
flace,  and  the  germs  of  the  premolars  in  the  cavities  of  reserve  have 
Iciiied  crowns. 

I  append  the  subjoined  Table,  indicating  the  several  teeth  by  the 

mbols  explained  in  my  Paper  on  the  Homologies  of  the  Teeth*,  and 

the  Article  Tektii  of  the  *  Cyclopcedia  of  Anatomy  aad  i'hysio- 

'  vol.  iv. 

The  necessity  of  exactness  in  the  record;!  of  the  age  of  the  valuable 

reeds  of  domesticated  cattle,  exhibited  in  competition  at  Agricul- 

ral  Meetings,  has  led  to  a  greater  accuracy  in  the  statements  of  the 

nods  of  development  of  the  different  teeth  in  the  Ox,  Sheep,  and 

og,  and  I  have  combined  the  results  of  my  own  observations  with 

those  recorded  by  Bojanns,  the  learned  Veterinary  Professor  at  Wilna, 

and  hv  Mr,  Simonds,  the  Professor  of  Cattle  Pathology  in  the  Eoyal 

Vetermary  College  of  London  f,  in  the  following 

Table  of  the  Times  of  Appearance  of  thb  Permanent 
Teeth  in  the 


Ox. 


Early. 
Teof.  Month. 


0       0 


Utp, 

'tut 

ilootb. 

2 

3 

2 

9 

3 

3 

3 

.9 

0 

6 

1 

8 

2 

3 

0 

0 

2 

8 

2 

8 

3 

0 

Korly. 

Vear.  Month 
1 


Sheep. 

Ute. 

Yfwr.   Month. 

1  4  to  8 

2  0  to  4 


0       {J 
2       0 


2 
3 
0 
1 
2 
0     0 


9  to  1 2 
6 

0 
0 


2     6 


UOG. 


1 
1 

a 

0 

0 

n 

1 


Month. 
0 

fl 
y 

9 
6 

10 
<5 
G 
0 


♦  Philosophical  Traivsactif^ns,  1850,  p,  181. 

t  "The  Ago  of  the  Ox,  Sheep,  ami  Pig/'  8vo,  18.'i4. 
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EXPLANATION  OF  PLATE  IH. 
(All  the  flguret  are  of  the  lutunJ  liae.) 

fig.  t.  Portion  of  lower  jtw  with  the  three  true  molui,  m  \,  mt,  mZ, 
the  outside. 

Fig.  2.  Crowiii  (if  the  »tiii«  iMthtf^to  tlie  iiuide. 

Fig,  3.  Grinding  &urf««e  of  Ibe  Mtoe  teeth  t  /.  outer  citt^  or  A^viaitam  of  thfl  lah« 
of  ui«  flnt  tnic  molar;  c^  6.  c,  d,  «,  ibe  Ave  tni)rre*l  ttatmrnj  hamA 
flupt  of  tte  iUvnal  divUioM  of  the  MiDc  lootl)  i/«  A  ^  MO* 'i*^ 
■but  of  the  two  aaterior  lobe*  of  th«  ImC  tnolar ;  f,tk«  «oMrlfiliin 
of  the  third  lobe  of  the  wine  tooth, 
TUi  tpecimefi  is  from  the  Upper  Eoccdc  cUv  of  the  Ule  of  Wight,  la  1^  etl* 
lection  of  Dr.  Whgbt  of  Chettenham. 

Pig.  4.  Port  of  the  upper  jaw.  »hr»wiiTf  ih^  workmg  furiaee  of  the  rigtrt  bMMen» 
canine,  aod  three  a'  >.  ••  in  thsr  aitw 

4  m.  Ootaide  view  of  the  1 1  i  tie  MBt  Wftdtmm, 
7!g,  5.  PortiuQi  of  lower  Jaw,  «u..  .<>.  .u^»  u^e  niolar. 

5  a.  Grinding  surtice  of  the  aame  molar. 

Theie  «pecifDcns  are  from  the  Upper  Eocene  aandi  of  llordwell*  lltata, 
in  the  Brittih  Miueum. 


I 
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2.  On  the  PosstL  Vkrtebr.k  o/a  Sr&pknt  (LaofibU crotoldile^ 
Ow/)  ducitcered  6y  Ciipt.  Spratt.  R.N.*  i*  a  TcRTi.iRV  Foiiwa* 
TiON  at  Salonica*.     By  Pruf.  Owkn\  P.R.S  ,  FG.S.  kc, 

[PLATm  IV,] 

The  characters  for  dlstingiiifthing  and  dHcrtniiung  the  fouit 
of  SerpfDU  are  dctuied,  I  believe^  b^  most  palieontologuta  to  W 
iaiicnt  and  Mtufactorjr  than  tii  tho«e  (if  other  rrptilra.  I  liarr  foiui^ 
howrvrr.  in  the  cottne  of  coinfjar»otis  cjdlr<l  ft»r  by  the  diacovrry  qf 
Ophuli()liU'9  iu  our  own  tertiar\'  strata,  more  difrerentiating  dumdtii 
in  Ophidma  vertcbnip  than  the  work»  on  comparatire  ■iiafomfjim 
pruiniHi'  of;  and  no  palurontologiat  would  find  a  diflioilt?  In  dfidi^ 
guishing  the  vertebra  of  an  eocene  Pai4fo^Ats  (PL  IV.  K§.  I),  #-f- 
from  thftt  oiuy  known  pxisttn^  Ophidian,  provided  ib«  neml  aidi 
(ii»  ^)  wtfB  catart  * 

For  tilt  nmmmckniw  of  cht  paru  and  pmcwitu  of 
v«ft«bfm,  tad  fbr  tlifir  chief  modiGcmtions  in  exi«diig  Setpnti^^I 
rrfcr  to  my  "History  of  British  FoMtl  Rcptilfet.*'  pp.  13^139, 
OpJkitiia,  tilates  2  and  3.  It  will  therr  be  trpo  thftt  TO  tlw 
Puikim  (figs,  fi  and  6),  lioa,  Er^t,  Coluher  (ftp,  7), 
if^drua,  tlie  hvpapophysis  (A)  subsidm  into  a  ndgc,  or  R 
oampmaetl  tubercle,  in  the  vrrtehnr  tdtuatcd  behind  the 
thira  or  fourth  part  of  the  tnink  ;  but  that  in  Crotaimg  (fig.  4),  1^ 
Dent,  and  Aatnx  the  hypa)Miphysif,  A»  is*  eontinued,  with  more  or 
Wt  iliniinutkMi  of  reUtiv e  length,  fiois  all  the  rertebne  tuppoftiif 
ft«eribt. 

In  all  the  Ibial  fiftehta  of  the  Serpent  from  Salooica,  ihirtan  b 
number,  aubnitled  to  atr  examination^  the  hypapoph^nnt  (ftp.  f 
RAd  3*  h),  where  eotire.  ia  derelopetl,  of  equal  length  aad  mmShr  wtm^ 

*  See  above,  p.  19S. 

JSaeaho  IfoDOgn^  of  tha  Boctae  ftefRitoa,  PaliteaL  Sec  int.  plalv  tS 
14. 


m  i 


a  f  h     « 


m6> 


Fuf  2 


^1  ^"^ ' 


/v^ 
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L 


157.]  OWEN — LAOPBIS  CROTALOIDES. 

from  tlie  back  part  of  the  under  surface  of  the  centrum,  and  a  ridge 
ifl  continued  from  the  fore-part  of  its  base,  gradually  expanding  as  it 
subsides,  tu  the  lower  rim  of  the  anterior  articular  cup  of  the  cen- 
trum, below  which  it  makes  no  projection. 

With  the  small  number  of  vertebrEe  of  this  fossil  Serpent  trans- 
mitted for  comparison,  this  character  alone  will  not  warrant  a  con- 
clusion in  favour  of  its  affinities  to  the  Crotahs,  since  they  may  all  have 
come  from  the  anterior  region  of  the  trunk,  where  a  similar  hy])apo- 
physis  is  developed  in  the  other  genera  of  Serpents  above  mentioned- 

In  point  of  size,  the  vertebrse  from  Salouka  agree  with  the  middle 
tmnk-vertebree  of  a  Python  ligru  oi  1 1  feet  in  length  ;  bat  they  are 
manifestly  of  a  different  genus  and  family  of  Serpents. 

Independently  of  the  ridge  continued  forwards  from  the  hypapo- 
physis,  there  is  a  process,  figs.  2  and  3,  rf',  flattened  behind,  produced 
downwards  and  forwards  below  and  beyond  the  articular  cup,  from 
the  under  part  of  the  diapophysis,  d^  as  in  Crotititts^  fig.  4.  A  small 
and  well-defined  articular  tubercle,  </,  projects  from  near  the  upper 
part  of  the  diapophysial  surface,  also  as  in  Crotafu^^ ;  and  the  upper 
part  of  the  diapophysis  is  produced  and  bent  outwards  at  f/",  beneath 
the  anterior  zygapophysis,  -,  with  which  it  is  blended,  and  which 
it  seems  to  sustain,  like  a  cantilever  in  roof  architecture ;  the  obtuae 
point  of  the  process  extending  outwards  (fig,  3,  it'),  about  a  hue 
beyond  the  flat  articular  surface  of  the  zygapophysis,  z.  A  minute 
tubercle  beneath  the  outer  end  of  that  articmlar  surtace  indicates  the 
homologous  point  in  Pyfhon  \  but  the  production  of  the  pointed  pro- 
cess is  not  found  in  any  of  the  vertebriK  of  the  constricting  Serpents. 
It  characterizes  the  vertebrse  of  the  genera  Coluber  (fig.  7),  Naja^ 
Crotalv^,  and  Ihjdruti  j  and  the  degree  to  which  the  process  in 
question  is  produced  in  the  fossil  Serpent  is  intermediate  between 
€olu6et%  where  it  is  longest,  and  Crottdus^  where  it  is  less  developed. 

Tlic  zygosphenCj  r#»  is  relatively  broader  in  proportion  to  its  depth 
in  the  fossil  Serpent  (fig.  3)  than  in  Pifthon  (fig.  6),  and  is  slightly 
excavated  anteriorly,  and  without  a  median  tubercle ;  it  more  resem- 
bles the  form  and  proportions  of  that  part  in  Coluber  and  Crotaha, 
The  posterior  border  of  the  neural  arch,  w,  describes  a  gentle  curve 
convex  backwards  as  it  descends  from  the  base  of  the  nenral  spine  to 
the  posterior  zygapophysis,  /.  The  similarly-sized  fossil  vertebrfle 
of  the  Palesophis  loluipicns  offer  n  striking  contrast  with  the  Salouica 
Ophidiolite  in  the  configuration  of  this  part,  which  is  produced  into 
an  augle  (fig-  1,  n)  \  the  posterior  zygapophyses  are  more  produced 
outwarrls  than  in  the  anterior  trunk-vertebne  of  Pijthmt^  rcsem- 
bhng  those  of  the  middle  trunk-vertebrae  of  Pythmit  which  are 
without  tlx?  long  hypafM>phy*is.  The  base  of  the  neural  spine  i» 
coextensive  with  the  neural  arch  ;  no  well-defined  part  of  the  zygo- 
Bphene  projects  lieyond  \t^  as  in  Pythotiy  Ndja^  and  IJi/drttx,  In 
this  respect  the  Salonica  Ophidiolite  resembles  Cro/attfs ;  the  neural 
apine  is  more  compressed  than  in  Pt/thoftf  and  its  posterior  border 
slopes  more  backward  ;  but  it  is  not  sufficiently  entire  in  any  of  the 
specimens  to  permit  this  comparison  to  be  pursued  with  advantage. 
The  process  from  above  the  concave  part  of  the  expanded  articular 
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end  of  the  rib  is  relatircly  longer  than  in  Python^  n» 

proportions  that  in  Coiuber ;  and  the  articular  coneavitjr  itielf  it 

better  denned. 

Of  the  253  trunk-Tcrtebree  of  the  Python  tiprit,  the  7-1  malmar 
ones  have  longhypapophyses ;  the  rfmaining  1 79  have  iiiwulHtiiniti 
in  the  place  of  those  processes.  If  13  scattered  Tertet>nB  «€  ftdb* 
articulated  skeleton  of  such  a  Serpent  were  picked  ofia  il  ia  thnt  lo 
one  but  that  they  ^ould  be  of  the  1/9  without  the  bjrptpoplljttf* 

In  the  Cohther  Ilijiirio,  the  ^H  anterior  vertebiiB  navt  i>yMp>» 
physes;  the  succeeding  1 J7  Vfrtebrtc,  which  support  moreablf  nB^ 
nave  no  hypapophyses.  In  the  Deirodon  (Jnodon)  «ca&er,  hyp» 
apophy^s  are  developed  from  3'J  anterior  rertebnc ;  in  the  mnaiii- 
in^  58  rertebnc  with  moveable  ribi^  the  proccai  subsides  to  a  mert 
tubercle.  In  the  same  proportion  of  the  trunk- rertebne  of  aa  Afiiev 
species  of  £ryx,  the  hinder  end  of  the  hypapophyasal  rid^  ia  aKghllv 

{]  rod  need.  lu  Xaja,  fts  in  Viperu*,  the  hy  parxiphytts  is  roobmird, 
mt  of  reUtivelv  smaller  si/c  than  in  Crotaint,  rrom  the  postrncir  part 
of  the  lower  ri(lg;e  of  the  vertebra  throughout  the  trunk.  The  diapo* 
phy^is  presents  the  same  well-niarked  tubercle  u^ton  its  upp^  put  m 
in  the  llattlesnake,  but  the  lower  end  is  less  produced ;  the 
undeTprop[>ing  the  fypapophysis  projects  proportiooallj  ft 
yond  the  articular  snrfaiv. 

The  probability  is  in  favour  of  the  fcissil  Serpenl  from 
fmimbling  those  gv^nera  in  which  the  hypapophysis  is  well 
firm  idl  tEc  trunk- vertebrw  ;  the  breadth  of  the  base  of  the 
arch  indicates  that  they  have  been  from  about  the  middle^  not  frnoi 
the  fore-part  of  the  trunk.  The  vertebrar  offer  so  many  uoiata  of 
roMmblance  with  those  of  the  lUttleanake  and  Viper,  tbal  1»e^  may 
beve  belonged  to  a  venomous  sfiecies ;  they  are.  bovefer,  al  leafl, 
qwctfically  distinct  from  the  vertebni^  of  known  species  of  Crolafat 
■lid  Fi^ra,  and  they  by  no  means  afford  certain  groooda  for  A  00A» 
oluiioii  ai  to  tbe  potaoooiis  character  of  the  Salonioft  BmtmIL 

Ttui  known  evtsting  Serpents  of  Southern  Europe  ana  Aiift 
faieMe  a  sp4^cii*s  of  Erys  {Anffui$  Jaculug  of  Ilaaselqmil>, 
sdb|(eneni  of  Colubrine  harmless  Snakea,  e.  c.  Ailmromk^  smiw, 
Fitxingrr,  Cirhprths  mon^peuwlan^^  Raur.,  reriofm  himmntfU, 
WagSer«  ZaektUut  wuhimeus^  Wag^r.  ZamemU  H»rrioli^  Bonapaite, 
CaUop^iiuJIamaemt  iod  Ca/,  i^mn/taiu.  Fiu.,  KAim*tAis  je«<vu, 
Booap.,  Kt4ffthu  fmfiriHfmUmM,  Bouap..  Ilirmorrkou  traMi*^  Bam, 
alio  from  four  to  att  apedaa  of  Nainx  and  of  CoUL^  proper ;  bitt 
none  of  these  speeiea  wm  prtaeni  a  nm  eonpmble  with  tbai  of  tbe 
ibanl  Serpent  fVom  Saloniea.  Soma  iadiiyiiak  of  ibe  A'ahv 
iMMfVM  of  Dalnurtla  bt»a  bean  laid.to  laa^  the  lo^  of  6  Ibtt. 
llie  [MMionoas  SarpenlB  of  tbe  Sowth  of  Eofapa  and  wai 
are  exclmtrely  viwrine  {Pt^tiaa  Irnu,  Menem,  F^pem 
Ftp,  ttmmodytt4,  Latr.),  hut  are  atill  smaller  ia  eoo^Mffiaao  «ilb  the 
foicil. 

The  classical  myth  embalmed  in  tbe  venr  of  Virgil,  and  ambodiad 
in  tbe  marble  of  ibe  Laoooon.  wouUl  indicate  a  famSari^  vilb  tbe 
idea  at  l^at  of  Serpents  as  Urge  as  tbe  JMopku  in  iba  anada  of  tbe 
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ancient  coloDists  of  Greece.  But  according  to  actual  knowledge, 
ajid  any  positive  records  of  zoology,  the  Serpent,  between  10  and  12 
feet  in  length,  ironi  the  tertiary  deposits  of  Saloniea,  must  be  deemed 
an  extinct  species.  The  fossil  may  be  provisionidly  indicated  as 
Laophis  erotah'idea* , 


EXPLANATION  OF  PLATE  IV. 

Fig,  L  Middle  trunk-Tertebm  of  PalaaphU  fifphcBut,  Ow.,  fipom  the  Eocene  of 
Bmclkleshain,  Sussex. 

2.  Tronk'vertebra  of  Laophi*  emtahidet,  Ow.,  from  near  the  Promontory  of 

Karabournou,  on  the  eastern  cojut  of  the  Gulf  of  Saiouica, 

3,  Front  view  of  the  Barae  vertebra. 

4-  Two  Diiddle  tnink-vcrtehra;  of  Vroiatwt  durutgu*. 

5.  Middle  trunk-vertebra  of  a  Pythan  tigri»  17  feet  long, 

6.  Front  view  of  the  same  vertebra* 

7.  Middle  tmnk-vertebra  of  the  Coluber  Uiitrio. 

(All  the  figures  nre  of  the  nitnral  size.) 


e.  Anterior  articular  cup, 

o.  Posterior  articular  hall. 

A.  Ilypapophysis. 

d.  Diapophysia  vrith  articular  con- 

vci.ttjr  for  the  rib. 
d*.  Lower  diapopbysial  process. 


d".  Upper  diapopbTSuJ  proceii. 

2.     Anterior  zygopophysis. 

s'.    Posterior  zygapophy&is. 

xjr,  Zyg^Qgpheue. 

n.    Hinder  border  of  neuial  arch, 

iw.  Neural  spine* 


3.  On  Anneliok-burrows  and  Surface-markings  from  the 
Cambrian  Rocks  of  the  LoNGMYNDf.  No.  2,  By  J.  W* 
Salter,  Esq.,  F.G.S.,  and  of  the  Geological  Sun'ey. 

[Plate  V.] 

In  a  former  coi«miiiiication  (March  1856)  I  described  a  few  obscure 
traces  of  animals  from  these  old  rocks  in  the  Longmynd,  and  have 
now  to  add  some  further  information*  gathered  during  the  last  summer 
in  the  same  locality. 

The  markings  which  wert;  in  that  paper  referred  to  the  burrows 
of  Annelides  have  been  found  in  the  greatest  profnsiou,  and  through 
a  mueh  greater  thickness  of  strata  than  before,  not  less  than  a  mOe 
in  vertical  measure ;  and  they  have  been  detected  too  ia  places  con- 
siderably  to  tlie  south  and  west  of  the  locahties  before  given. 

I  am  glad  of  the  opportunity  of  again  drawing  attention  to  the 
suhject,  partly  becaiLse  the  woodcut-section  in  the  former  paper,  at 
page  247,  Jouru.  No.  47,  was  accidentally  made  so  as  to  exclude  the 
most  important  beds,  and  partly  because  these  annelide- markings 
have,  during  the  present  year,  been  sedulously  searched  lor,  and 
similar  ones  found,  by  my  friend,  Dr.  J.  R.  Kinalian,  of  Dublin,  in 
the  undoubted  Cambrian  beds  of  Bray  Head,  Wicklow.     His  paper 

•  Gr.  \aa9,  a  stone,  u^i«,  a  serpent. 

t  For  the  former  commuiiication  on  Fossil  Remains  in  the  Camhrioti  rocks  of 
the  Longmynd,  see  Quart.  Journ.  Geol.  Soc»  vol.  xii.  p.  246, 
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appetired  in  the  Jaimanr  Num- 
ber for  IH57  of  the  Proceed- 
ings of  the  Dublin  Geological 
Society, 

The  section  bere  given  has 
nuTiibera  corresponding  to  the 
beds  euunuTattd  in  the  fonner 
paper ;  and  the  oTcrlying  Sihi- 
riaii  strata  (ID;  1 1,  12)  are  ia- 
troiliieet)  to  show  thetr  relatiuiia 
to  the  highly  incUried  Cam- 
brion  bedi>  under  notice. 

No.  1 .  Hic  dark-oHve  shales 
have  not  yielded  any  trace  of 
fossils  ;  but  in  one  place  the 
harder  beds  of  the  same  Mrries, 
which  are  designated  No.  2, 
hare  traces  of  the  JrenieotiteM 
didymuM. 

No,  :*.  The  same  fowil  (A. 
didymwi)  was  found  in  the 
lower  part  of  the  Oakham 
Dingle,  considerably  beU»w  tlie 
beds  in  theCarding-milt  Brook, 
from  whence  it  was  figured  be- 
fore. Of  their  existenn?  at  this 
place  there  ran  be  no  chnibt. 

The  higher  partM  of  No.  3 
were  ottt&Uy  searched  by  my- 
self and  an  lasist  ant  (Mr. John 
W.  Rhiud)»  and  yielded  an 
unexpected  abundance  of  the 
wonn-burrows,  lK»th  large  and 
•nmlJ.     The  l»e«t  lixulitirs  an- 

Cto  be  at  the  head  of  Oak- 
I>in|ch-i  where  the  brook  * 
flows  N.E.-S.W.  on  the  strike 
of  the  beds,  and  alao  along  the 
same  line  in  the  next  valley, 
fit.  on  the  west  «dr  of  Year- 
Ung  Hill,  on  the  hrook  that 
flows  down  to  the  '^Aahei/* 
The  latter  locality  was  very 
prolific,  and  nearly  all  our  beat 

•  Dik  hfMk  («l  dear  aaarkilBg 
Hkaanikt-fiMm^tba 


walsc  lllEaanikf*fiM«i' 
LosfiajaJ)  Is  lateoded  lo  vWd  a 
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specimens  catne  from  thence.  There  are  evidences  of  tbe  burrows 
of  Arenieola  (Arenicolites)^  of  a  different  species  from  that  formerly 
describedt  and  it  occurs  both  of  large  and  small  slie.  They  are  found 
on  the  wave-marked  surfaces  in  the  greatest  profusion,  hundredji  of 
burrows  being  often  crowded  in  the  space  of  a  square  inch ;  or  they 
are  more  widely  set  and  of  a  larger  size,  when  they  frequently  are 
placed  most  distinctly  in  pairs,  indicatiog  the  exit-  and  entrance- 
holes  to  the  burrows. 

We  have  endence  in  these  beds  too  of  the  action  of  the  waves  in 
obliterating  the  burrows;  and  in  tig.  1,  PI.  V.,  may  be  seen  a  not  un- 
frequent  ca^^e,  where  the  rasping  action  of  the  surf  has  only  spared 
those  burrows  which  lay  in  the  shelter  of  the  ripple-hollows. 

That  the  strand  was  a  level  shore  left  dry  at  low  tides,  and  that 
the  surface  was  dried  by  the  sun,  is  abundantly  shown  by  the  iunu- 
merable  sun-cracks  (figs.  9  &  10)  w^hich  traverse  the  surfaces.  These 
eracka  when  broad,  as  they  often  are,  reveal  the  lighter-eoloured 
sand  beneath  the  filmy  coating  of  dark  mud  on  which  the  Annehde 
holes  show  themselves.  There  are,  besides,  rain-prints  in  abundance 
on  some  of  these  surlaccs. 

No.  4.  The  same  pbteoomena,  at  least  the  wave-marks  and  the 
annelid e-holes,  are  observable  in  tlie  bands  of  red  slate  which  overlie 
the  beds  No.  3 ;  scarcely  a  fragment  could  be  broken  in  the  rocky 
knolls  a  little  above  the  Carding-mi!l  without  showing  them  in  pro- 
fusion. It  is  the  same  further  north  in  the  Batch  valley,  and  south- 
wards in  several  localities,  even  as  far  as  Choultou  bridge,  ou  the 
Ouuy  River. 

No.  6.  Again,  in  the  hard,  grey,  and  rippled  beds  of  Light-Spout 
Waterfall,  mentioned  in  the  former  paper,  Mr.  Rhiud  found  the 
annelides.  « 

In  a  journey  across  the  eastern  portion  of  the  Longmynd,  in 
company  with  my  friends,  Messrs.  Lightbody  and  Cocking,  of  Lud- 
low, we  found  them  at  inter\als  all  the  way,  until  they  ended  with 
the  sandstones  of  the  Port  way  itself.  The  total  thickness,  there- 
fore, of  the  fossiliferous  beds  cannot  be  less  than  a  mile,  as  above 
stated. 

In  one  particular  we  have  been  unfortunate.  No  further  traces 
of  the  crustacean  called  PakBoptfge  (vol.  xii*  pi.  4.  f.  3)  have  been 
met  with,  thougii  they  were  diligently  sought  for  in  the  locahty  which 
produced  them  last  year.  I  do  not  on  tliat  account  consider  there 
is  any  reasonable  doubt  as  to  the  nature  of  the  fossil.  I  have  shown 
it  to  many  scientific  observers,  and  all  agreed  that  it  was  organic  ;  the 
evidence  therefore  remains  as  before. 

Wave-marks  and  (Wind'!)  Ripples,     PL  V.  figs.  5-8. 

The  marks  of  tidal  flows  or  currents  are  very  numerous  and  per- 
fect, generally  in  broad  hollows  and  elevations,  but  occ4isionally  in 
quite  regular  transverse  ridges  which  alternate  or  inosculate,  as  they 
do  now  on  the  sea-shore  (fig.  .5) . 

Besides  these  larger  undulations,  the  surface  is  frequently  rippled 
by  smaller  and  finer  ridges,  which  either  represent  the  quiet  action 
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EXPLAIN  ATION  OF  PLATE  V. 

(The  specimi!!!*  »re  rerencd  In  the  litho^pk) 

Fl{[«  L  Riio-print*  on  rippled  aurikcc«  with  Atincl)dc~t>iilToiri(4liiP«i>* 
CQlittt  ^9t»u»\  young)  in  the  huUow«  of  th#:  rippUi. 

2.  JrenicoiiteM  i^rtrntt  (^uJt) ;  un  itie  M\iptt  nurfacc  of  tbe  tUb. 

3.  jfrenicoiUet  ipargm§  («dull ) ;   1  railed  cuU  of  the  barrowt,  cm 

4.  JrenieoU/^9  wp«rtm  (>oung)  ;  /   tKe  lower  turCtoeof  the  iblM.^ 
6.  Rippled  Kurfacc.  | 

6.  Rippled  lurface.  \  WAterfall,  abote  Church  Stnttoa. 

7.  Rippled  titrftce.  J 

fl.  Siuf'iipple  on  currcnt>inarkt.  1 
9.  Sun-cracked  surfsce.  l^Yeftriing  UilL 

10.  Raia-phnU  aod  MUk-CTtcki.    J 


Xt 

HiU. 
Cknrch 


4*  On  some  wpetiea  of  Acid asvib  from  ik^  Lowsn  StLVHtAM  Bi 
of  the  SouTB  OP  Scotland.      Bv  Wyvillk  Tiiomsoik,  LL*D, 
F.R.S.E..  Prof,  Geol,  Quet-u^s  Coll.  BcUwt,  kc, 

[Communicated  by  Sir  R.  I.  Mttrckiaoo»  F.G^] 

[Plaits  VI.] 

Havin(»  occupied  mrt  of  my  leisure  for  thr  Ust  year  or  tvo 
pxnniining  the  fossils  nf  the  SilurtMi  becU  of  the  south  of  Arniiift«| 
dt'scribwl  hy  Sir  Roderick  Murchbiou  in  IHf)  J,  I  have  met  witk 
fipecics  and  uot  a  few  generic  types  addttioual  to  tboie 
Mr.  Salter's  list  nccom panning  Sir  R.  Murrhison*»  paper  i 
Silurian  lWk«  of  tbe  South  of  Scotland*.  Ai  tuoat  of  the 
Britijih  apccies  of  the  genus  Aeidatpis  have  rither  been  altcady  il^' 
ifcribed  or  are  now  in  pnx^ejis  of  description,  I  take  an  o|ipoftiHittj 
of  adding  the  few  new  fomis  which  have  hitherto  occurred  diirtag 
tbe  course  of  my  invettijpitious. 

The  ipecimeus  arc  few,  and  in  many  rsjc9  fra^cnieotary.  Thf  €nl 
two  ^cies  are  an  addition  to  a  little  group  alrrjMly  fgiireiaitgd 
among  our  Lower  Silurians  by  AcidatfU  Jamumi  and  A^  iitfimmm* 
The  jrroup  is  fcimieil  of  uiiuute  ttpeetct,  tttoaUy  nilwr  mmfjtwif  of> 
nanictitcd.  mul  Imving  a  ttodtOBf  to  the  fu»iun  of  the  vmow  |«»- 
mini'iit  parts  uf  tbe  bead  (  a  tcmliii^  which  reacbea  iU  BDUtmaai  in 
die  subgetiutt  Trttpelocero^  betweeu  which  ftubgruiia  aftd  dtidmtfia 
proper  (represented  by  A,  wUra,  Barraude,  ajod  X  BngAHi  Mofrfi.) 
tlufl  group  niay  be  fiCMuidttrd  a  huk. 


AciDABPii  Lai^gk,  ip. nov.     PI.  VI.  figy.  1-d. 


A,  Utat  oT«ta  i  caplle  brrri,  traAnr^fW) ;  gbMH 
duobiit  k>bt*  latcfalibus  ovatu,  a  bbo 


i 

errriceiintf  alto*  «tA^ 


*  Qbaj;  -jL  Soc.moLvu.  p.l37,    1 

of  Om  druilcil  ttiitum  of  the  dlili|«l  il 
nnrd  the  whole  of  th* 

TbaPlaw] 

to  ika  Vmr  Bila,  aad  fmAmg  On 
thf  t\ii|hiartf  llaiialwi  Imtt  Ihi  r^mfi  IM 


not  eater  iaio  a 

Ailfawkf  Sk  1.  liisitiii,  I 

totkavetvtMif  the 

>Iniiiil?litloh»thar 


i«.rfi|Mffi 


Quail  JoumGed^^^^ 
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gems  paruiu  profiaiulo  sulco  sejimctis ;  eervice  pibbo,  retrorsiim  elon- 
gato*  bispinoso ;  thorace  scgraeiitis  novcm*  unispiaosis  ;  eapite  plew- 
risque  leviter  granulosis,  adspersis  hie  ct  illic  tuberenlis  miniitis ;  eanda 
hreri,  transversft,  seniilunari ;  testa  reticulata,  margiue  r|iiatuordeciia 
spinis  rftdiantibus,  lequalibus,  ornatit. 

Not  above  half  an  inch  long.  General  form  broad,  rather  square. 
Head  Ixroad  and  short.  Glabella  triangidar;  median  lobe  broad, 
not  very  prominent.  Two  oval  side-lobes  entirely  circumscribt'd, 
separated  from  the  median  lobe  by  distinct  furrows. 

Portion  of  the  cheek  within  the  facial  suture  very  gibbous.  Ocu- 
lar ridge  distinct.     Eyes  somewhat  remote. 

Neck-seg:ment  separated  from  the  median  lobe  of  the  glabella  by 
a  shallow  groove ;  gibbous,  and  continued  backwarila  into  two  long, 
diverging,  straight  or  curved  spines. 

Axis  of  thorax  and  abdomen  narrow,  prominent. 

Body-rings  nine ;  lateral  portions  horizontal,  convex ;  a  longitu- 
dinal furrow  separates  the  convexity  into  two  ridge3,  which  coalesce 
at  the  distal  extremity,  and  end  in  a  long,  slightly  recurved  spine. 

Tail  short*  semicircular,  of  two  short  segments,  fringed  with  from 
twelve  to  fourteen  long,  radiating,  ef|nal  spines ;  a  ridge  from  the 
anterior  axis-segment  is  continuous  with  the  antepenultimate  spiae 

either  side. 

General  surface  of  the  head  and  body-rings  shghtly  tubercular ; 
snrface  of  tail  reticulated. 

The  form  of  the  tail  of  this  speciea  at  once  distinguishes  it  from 
all  its  British  congeners,  as  indeed  from  all  species  hitherto  described, 
with  the  exception  of  A.  radiaia^  Goldf.,  which  it  closely  resembles. 
I  The  tail-spines  of  the  present  species  arc  longer  than  in  A.  radiata 
and  slightly  curved.  The  reticulation  on  the  surface  of  the  tail  is 
not  brought  out  in  the  figures  of  A.  radiata. 
I  If  Barrande's  identification  be  correct,  A.  radiata  must  extend 

upwards  into  the  Devonians,  A  very  slight  distinction  would,  I 
think,  authorize  us  in  denying  so  wide  a  range  to  a  Lower  Silurian 
form. 

Locaiittf. — Rather  common  in  schists  at  the  base  of  the  "  Graptohte 
and  Orthoceratite  flags,"  Pinwhapple  Glen,  Ayrshire,  =  Upper  Bala. 

^B      ACIDASPIS  HYBTRIX,  Sp.  UOV,       PL  VI,  figS.  6-10. 

^H  A,  angustfl,  ovata,  testii  tubereulis  minutiis  jjerornata  ;  eapite  brevi,  trans- 

^H  verso,  glabella  tnangulari,  loho  niediano  longitodiimli,  utrinque  duobut* 

^B  lobis  lateralibus,  ovatis,  n  gena  loboque  ineihano  sejunctiai   poste- 

^H*  riori  lobo  laterali  eervice  gibbo  cotiksreiite ;  thorace  pleiu-ia  novem 

^H  bi!:pinr>si» ;   caud&  latA,  brevi,  spinis  duodedm  icqualibiui,  para11eli&, 

^B  reflexiii,  timbriata. 

I  Less  than  half  an  inch  long, 

I  Glabella  broadly  triangular,  not  very  highly  arched ;  middle  lobe 

rather  narrow  ;  lateral  lobes  two,  oval,  separated  by  distinct  grooves 
from  the  central  lobe  and  from  the  cheek  ;  baml  hiieraf  hhe  /med 
wifA  the  neck-segment.     Portion  of  cheek  within  the  facial  suture 

^^rery  gibbous,  likewise  confuent  with  (he  neck-iegment.      Neck- 
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leffmeiit  very  prominefity  Be{»ara(ed  from  the  middle  lobe  of  the  ^' 
bella  bv  a  sballow  groove* 

We  lia>e  only  one  B|>ccimen  of  this  species,  sbowiiig  the  kntd. 
The  niiterior  |Kirtion  is  imperfect,  %q  that  the  poattioo  of  ihr  nn 
and  the  «leveIopnjeiit  uf  the  ocular  ridge  canmH  he  drtertnincd.  lilt 
free  part  of  the  ehei-k  is  also  absent.  \%  in  itn  near  iiirighboanv  ^ 
iieek-M-gnK'nt  was  probably  prolonged  and  spiuoiu ;  but  iliia 
h  likewise  injured.     Tlie  bead  is  densely  ornamented  with  ti 

Axis  of  thorax  and  abdomen  nnrrow  and  nrominent.  ]lodir*lin||» 
nine ;  lateral  portion  of  body-riu;^  horizontal,  coDTex,  with  a  gtooft 
running  along  it,  somewhat  nearer  the  anterior  than  the  potlvrtor 
nmrg;in,  and  dividing  the  surfaee  intn  a  narrower  attttrior  End  a 
broader  posterior  ridge,  the  posterior  ridge  terminating  in  an  abnt|itlf 
reflexed,  slightly  curved  9pine,  nearly  one-third  the  lengtli  of  Ump 
luidv,  and  the  anterior  in  a  smuller  spnie,  tefui  nhruptlr  reiexed.  Bad 
so  placed  m  to  pass  below  the  postrrior  spine  of  the  »rgmeot  hrfifeit^ 

Tiiil  minute,  Khort,  and  as  wide  a»  the  botly-riiigB ;  mxut  of  two 
very  convex  fiegmeiits,  inargi;i  fringed  with  twelve  paraiUl  or  ttigkttf 
approximate  equal  spines.  A  rid*;e  rons  from  the  dml 
Oil  either  aide  cuntinuoilt  with  the  antepenultimate  tpioe, 
the  ]>rimary  Hpine,  tbt  poaltrior  spine  of  the  antt*rior  tail' 
The  •torfuee  of  the  body<nng«k  and  tail  is  richly  granuUr. 

This  is  a  pretty,  little,  dixtinct  species;  the  bead,  bodr-riiin,  and 
tail  are  nearlv  iH|unl  in  breadth,  »o  that  the  oQOlOVr  of  tJlE  EfUfltfd  is 
more  regularly  a  fiarallrlagrain  than  uiuaL   The  gmildllioii  it 
liorlv  rich,  and  the  long,  curved,  nearly  adpreased  Sfitoes  arei 

J.  hyatrts  dtKii  not  verv  cloaelv  approach  aoj 
1 1  Homewbat  resembles  J,  A««offi»  Bett*    Tht  stnietm  of  thie 
and  the  number  and  arrangenoot  of  tht  tail-apliiaE  dirtiiigiEish  it* 

Locality  and  (ifoloffieal  Pfmtion. — Tolerably  COIDBIOII  tfi 
forming  the  ba«e  of  the  *'  Graptobte  and  OrthooffEtitE  ii^ 
whappTc  Glen,  Ayr8hire,=  irppcf  Bala. 

ACIDAEPIS  CALLIFAREOS^  Sp.  nOT.      PI.  VI.  figS.  II, 

A,  capite  lungno,  tmsveno,  temilnnan ;  tcuto 
ae4t  atiticr  aliqnaiito  aogoitioh;    gUbellA 
lobb  UarralibBS  bfaiis,  postieo  EHgori,  obk)E| 

gibbo,  (btipiiKwo?).    TboTttMi— r    CEttdl— 7 

Wt  Ef«  only  acquainted  with  the  head  of  this  beautiftd  species, 
which  b  icmicirciilar  and  very  highly  arched.  It  is  Athtt  of  an  iaeh 
wide,  tod  htlEMpd  to  a  larger  i|>ccira  than  either  of  tiie  fcireyoiEK*- 

OlabcUE  DM^  tquare,  the  iKiuare  detlned  bv  the  diftincE  ocolv 
ridot*  flidE-lohit  IwOk  qweL  the  post«rior  pair  much  Urfer  End 
wl£r  tkui  th«  uiteffior  s  middle  lobe  wide  End  fiiUv  ardird.  Eras 
far  back  in  the  head,  and  ratlier  approxiniElE*  AirtlOE  Ef 
without  tlir  facial  nutorr,  pEsstng  nearly  \ter\maA 
ftvm  the  ocular  ridge,  oroEEWBtod  with  a  beautiftd  fringe  of  laa§ 
fiEraUcl    fpincs^  and  protonged  into  a  long,  mrrcd,  gnial  ifaie. 
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From  our  s]>ecimen,  it  appears  that  the  neek-segment  is  evidently 
prolonged,  but  it  is  imfortunately  brtiken  off  before  reaching  ita 
spinous  armature.     Head  richly  granular. 

Locality. — Mullock  Hill  sandstone,  Girvan*  Ayrshire.  I  behere 
thiii  sandstone  to  be  an  eauiTnlent  of  a  portion  of  the  Upper  Bala 
group  still  higher  than  the  **  Graptolite  and  Orthoceratitc  flags/* 
In  mineral,  and  to  a  certain  extent  in  paheontrdogical,  character  it 
seems  to  pass  into  the  Satigb  Hill  sandstone,  whidi  is  rich  in  the 
typical  Caradoc  forms,  Enrrinunut  pitnciatus,  Briin.  sp..  Ci/phaspis 
meffalops,  M'Coy,  sp.,  Pentamerus  oOforif/ug,  Sow.,  Atrypa  hemi-* 
fpfutrieOt  Sow.,  Tentandites  artmilafuA,  Schlotb.,  Betjrkhite,  &c. 

This  species  is  evidently  clo.sely  allied  to  A.  pfctinata  of  Angelin  ; 
indeed  we  must  put  great  faith  in  the  correctness  of  the  figure  in  the 
*  PalflBontologia  Scaodioavica/  to  draw  a  distinction  between  them. 
The  general  form  of  the  glabella  is  the  same  in  each.  In  J.  cafli- 
pareoi  the  posterior  lateral  glabellar  lobe  is  much  larger  than  the 
anterior  ;  in  A.  pectinaia  the  lobes  are  represented  as  nearly  efpial. 
This  is  unusual,  and  might  prove  a  fallacy  arising  from  aome  imper- 
fection in  the  specimeu  iigured. 

Both  species  arc  closely  aUied  to  A.  Daindf  Fletcher  and  Salteri 
MS.*  ;  but  in  A.  Dama  the  eyes  are  much  more  remote  than  tu 
A,  caUipareo9r  and  the  head  is  altogether  broader  and  shorter,  more 
allied  in  genera!  form  to  A.  Uritfhtii  and  the  A.  hi^pinosa  group. 

The  outline  of  the  head  of  the  present  species  is  more  like  that  of 
A,  Dormitzeri,  Barr.,  than  of  any  described  British  form.  The  eyea 
in  A.  callipareos  were  pedicellate. 

A,  cailipareos  closely  resembles  Ceraums  (A,)  erennfus,  Cmrae- 
rich,  especially  Loven's  fignre  in  the  Stockholm  '  Olversigt.'  It  ia 
distinguished  from  it  by  the  narrownesa  of  the  anterior  triangular 
space  within  the  ocular  ridge. 


AciDASPis  UNicA,  sp.  nov.     PI.  VI.  figs.  13,  14. 

A,  legmentis  duodecim,  tuberculosis,  unispinoaia,  antice  latis,  poitice 
ani^stioribus  ;  eauda  miuuta,  bisegmeutati.     Capite  — ? 

Head  wanting.  The  entire  form,  including  the  tail-spines,  must 
have  been  J  inch  long.  Body-rings  twelve ;  lateral  portions  hori- 
zontal ;  a  double  ridge  runs  along  the  lateral  portion  of  each  seg- 
ment, the  two  ridges  coalescing  at  the  distal  extremity,  and  ending 
in  a  strong,  long,  reilexed  spine  ;  the  spines  nearly  uniform  in  length. 
Axis  of  body-rings  very  convex.  Axis  and  lateral  portions  oma- 
tnented  with  a  double  row  of  minute  grauulea. 

Tail  short,  consisting  of  two  minute  segments.  Lateral  append- 
ages of  first  segment  slightly  expanded,  twisted  backwards  at  a  right 
angle  about  ^th  of  their  length  from  the  axis.  A  shallow  groove 
passes  through  the  centre  of  the  slightly  granulated  expanded  portion. 
The  apjiendages  of  the  second  tail-segment  are  lost ;  they  probably 
mpported  a  tringe  of  short  equal  spines. 


*  Morria,  Cfttal  Grit.  Foil.  2nd  edit.  p.  99. 
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Locality. — Schists  At  the  base  of  the  "  OrthooetBtitc  uid  GripCo- 
litc  flags,"  Pinwhapple  Glen,  Ayrshire,  =  Upper  Bfllft. 

There  can  be  no  doubt,  from  the  style  of  armmtiirff  and  cirni«iilt, 
and  from  the  general  appearnncc  of  this  form,  even  witiioitl  tli# 
assistance  of  the  head,  that  it  belongs  to  the  gf*nn«  Aeidasm§,  TW 
structure  of  the  tail  is  that  of  A.  Keynrrtintji ;  only  the  ri4|t,  whidi 
usually  traverses  the  pygidium,  and  joins  or  fonns  thepnaurjiniiip. 
is  still  farther  expanded  at  the  expend'  of  all  the  flat  pctfttoo  oc  Um 
appciidngrs  of  the  first  joint  of  the  tail-axia. 

Only  ten  body-rings  have  hitherto  l>een  uotrd  in  anjr  ipcciM  of 
Acifiajtpui,  and  nine  i*  the  more  tisual  number ;  the  utimber  twrit«^ 
therefore,  in  this  species,  is  a  singtihir  characteristic.  J,  mmitm  fimaa 
a  very  welcome  link  between  AcidoMpi*  and  the  Ckeintridm,  aJknmdr 
tn  many  respects  closely  allied. 


None  of  the  species  of  Aridattpk  described  in  former  wurks 
hitherto  occurred  in  the  Silurian  rocks  of  the  South  of  Scollanil. 


EXPLANATION  OP  PLATB  VL 
(Thf  ii^edmeM  are  rrr^nerl  tn  tb«  lil)Mi|rapk,) 
Aeidaapit  Lakg**    1-4.  Twicp  the  naliml  liie.    V 


9%t,  1^,  Aciflatpi*  Lakg9.     1-4. 

From  «p<¥inirn«  in  my  owm  conrrtion. 
figs*  (HO,  Acidatpi*  kjfwtrir,     6.  Macb  mlarmd* 

Twice  th«  iialara)  sfaEe.      9.   Much  en 

•up|M}»ed  irTaD|«ni«at  of  the  Uouhio  ro' 

dj.  H  it  from  IM  Surrey  Collocibn ;  the  othen  are  frotn  my 
FiKi.  1 1,  12,  AwUmfk  PtW^mtm,    11.  Partially  rettored,  bacI  twiee  Am 


ml  liie.  V  Mock  isJatpi*^^ 
fnm  a  omiII  mmkatm^  I.  ^H 
WW  of  iplav.    lW  wfmkmm  f 


Rgs.  n.  14, 

Flgi.  U-17. 


Avidufia 


13.  Tviee  ntt.  riw,    14, 
U,lft.  Natufaltke. 


5*  Dm  hpo  Silurian  Spkcira  o/*ArioA«pis,/nMi  SuKorvafviL. 
By  J.  W.  Saltkr.  F.G.S. 

tPlara  VI,  Ip.  1^-17,] 

I  TAKK  the  op|iortnnity  afforded  by  my  friend  Dr.  TbooifOfiV  Mp^» 
to  add  a  figure  to  his  platr,  and  a  notice  of  two  fpeciea,  whico  will 
help  to  complete  the  aceonnt  of  the  niiiit»  They  hvtt  bmi  pcv- 
vioualy  iiuoted  in  the  leeond  rditinn  of  Morrii*!  CatatoQ^;  htX  IMt 
hm  nol  Men  figured,  and  the  other  not  described* 

I.  ArtttA^piJi  coRnNATA,  sp.  nor. 
A.  BriffAiti,  Salter,  Mem.  Geo!.  j%unr.  toL  a.  pt,  X.p.W^.  fl.  f. 
%s.  8  &  9  onlj  ;  -I.  cor&matus,  Salter*  Morru*t  Catal.  2tod  ed.  p.  9f . 
^lata.  IM 


Fig  16 


Quart  Joum  Geol  SocV<iM  Pl| 

4"^ 


^JWff\     (H^     ^ 


I 


ACID  AS  PIS 
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The  Lead  is  semilunar,  an  inc4i  wide,  the  fro  tit  margia  much 
urched,  ita  outer  angles  scarcely  at  all  quadrate,  and  with  about 
eleven  or  twelve  notches  or  short  spines.  The  glabella  is  ati  equila- 
teral triangle,  very  prominent,  narrowly  obovate,  and  not  at  all  fiiaed 
with  the  cheeks  ;  the  basal  lobes  large  and  circumscribed,  the  second 
pair  rounded,  the  uppermost  (as  in  all  this  section  of  the  genus) 
wanting. 

The  ocular  ridges  are  narrow  and  distinct,  diverging  at  an  angle 
of  about  90^,  aud  the  intermediate  lobe  (between  these  and  the  gla- 
bella) narrow,  very  prominent  below,  but  not  quite  so  broad  as  the 
basal  glabellft-lobe.  Eye  small,  placed  far  back,  as  in  J.  Brigkiii. 
The  posterior  angles  of  the  head  are  narrowed  gradually  into  the 
spine,  which  is  obhcjue  and  ctmtiwuoiis  in  direction  with  theiti,  not 
abruptly  turned  outwards . 

The  tail  much  resembles  that  of  A.  Brightii  and  other  species^  in 
which  the  primary  spiuea  do  not  diifer  greatly  in  size  from  the  rest. 
They  are  directed  exactly  backward.^,  or  eveu  converge  a  little  ;  there 
are  four  terminal  equidistant  spines  between  them,  and  one  outside 
each.  The  axis  is  short,  and  the  general  shape  of  the  tqiil  shorter 
and  wider  than  in  any  of  the  other  British  Upper  Silurian  species. 

This  character,,  taken  with  the  produced  and  gradually  poitited 
head  angles,  will  enable  observers  easily  to  recogoiite  the  species. 
The  head  also  is  easily  separable  at  the  facial  sutures,  and  thts  cha- 
racter is  worthy  of  notice. 

Localitif. — Lower  Ludlow  Rock,  Yinnal  Hill,  Ludlow. 


2.  AciDASPis  Caractaci,  Salter.     PL  VI.  figs.  L')-17. 

GeoL  Surv.  Decade  7.  p*  7  of  text 


I 

W  ^^  Caractaci,  Salter,  Mem 
Attached  to  plate  6. 

A.  lemiuncialii*  capHe  aemilntiari  convexo*  glabella  late  triaiigulalli  itibemi- 
Uta,  a  genis  coiivexi<»  bene  distirieta,  utrinque  bilobat^i ;  lobo  basal!  centralem 
aequanle  rotundo  circuins^cripto,  quam  sccundo  duplo  Utiore,  hoc  tlistiiic* 
tisaimo  obovato  ;  superiore  obsoleto  :  [cervicft  —  ?]  tbi»race  axi  conTcxo, 
pteuris  ad  apice&  deflexit  t>iipmos.ii  i  caudi  12-  (vel  14.  ?)  dentata,  spiab  pri- 
mariis  fortibus  paullum  divaricatit.  termiaalibuj  miautia  6,  exteroia  2  (rel  3)i 
ui  convexo. 

The  foregoing  description  of  this  species^  but  no  figure,  is  ^vcn  in 
the  Decade  above  referred  to. 

Locality. ^^\i  is  a  common  fossil  in  the  fine  yellow  Caradoc  (or 
Bala)  sandstone  of  Gretton,  Shropshire ;  a  locality  rich  in  trilobitei 
and  shells. 
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C.  Greaves,  Esq,,  C.E.,  G,  A,  Ibbctson,  Esq.,  M.R.C.S.,  and  C. 
F.  A.  Courtney,  Esq.,  xM.H.C.S.,  were  elected  Fellowi;  and  M.  E. 
Lartet  was  elected  a  Forcij^ii  Menjbcr. 

The  foUowiiig  comnmnications  were  read ; — 

1.   On  aomr  FusstLf  fekous  Tronstosk  ocrurrinjf  tm  ike  SoKTW 
Downs,     liy  Joskph  Prestwii  ti,  Esq.,  P.R.S.,  F.G.S. 

(The  publicstion  of  thia  pifMr  it  postpoiiad*) 

[Abstract] 

UesiDEs  tt  drift  of  red  loam  with  fliiitM,  and  the  few  Wal  cmtlien  ci 
lower  tertiary  sauds  and  pebble-beds,  there  arc  seat*rn*d  on  the  sum- 
mit of  the  North  Downs  from  Folkestone  to  Dorking;  a  few  maMta 
of  sand,  gravel,  mid  ironstone,  which  prrswnt  a  rcrtain  rrgularilT  of 
structure  and  unifonnily  among  them$ietve«,  and  art*  clearly  diflefCBt 
frt»m  and  of  a  later  age  than  the  i)Utlier>4  of  eocene  lerliariet  on  iKt 
same  IiiUm.  Mr.  Prestwieh  had  long  lM*en  ae(|ujun(ed  with  thcw 
ferniginou.H  tiands  near  Vigo  [litl,  where  they  are  about  *Ji^  feet  thick  i 
and  at  Paddlesworth  and  other  ()lace;i  near  Folkeatoiir,  where  thaf 
are  even  belter  developed ;  but  though  the  ironatooe  ffagmenta  de- 
rived from  thesi*  beds  are  freffUently  found  di&ptraed  whouX  tilt 
Down**,  it  wait  long  before  he  met  with  any  foi!<iU  in  thete  bedi.  witk 
the  exception  of  a  piece  of  foHsil  wood  piercinl  by  Terptic,  and  aa 
ubKcure  caiit  of  a  bivalve  shell,  near  Paddlesworth. 

In  December  1851,  however,  !M>me  block»  of  gritty  (envmtum 
full  of  castfl  of  shells,  were  communicateii  to  the  aatoor  bf 
.  W.  Uarrb  and  Hujx'rt  Jones,  who  had  met  with  tlM  iptd- 
tn  «ome  sandpij^rs  in  the  Chalk  at  Lenh«ni,  richt  inikt  CMl  of 
ne,  and  regarded  them  m  belonging  to  the  Blitaum  Bid  of 
the  London  CUv.  Thi^  foA^iliferons  irouMtid  on  dote  cauniiiiltott 
yielded  cai^ts  of  bivalve  and  univnlvr  iihella  bdoBfiilf  lo  iwhr  ihktj 
grnera,  Ix^idca  indtoationa  of  LunmUi^t,  Dimdrma,  kc,  Tne  pr^ 
pence  of  •  Terebratuin  Trry  like  T.  yramdi4t,  with  several  iprcM  of 
Attartt,  and  aAerwmrda  hu  finding  a  large  Lutrmiia-like  ibeU,  kd 
Mr,  Prestwieh  tf)  conclude  that  thesH*  Miiidy  bedi  bdoocrd  to  tbc 
Lower  Cng.  Mf.  Scftties  WixkI,  to  whom  tb«  fosaila  bavr  Xwtm 
ftubmttted,  state*  that»  as  far  a»  the  evidence  goes,  be  ihiiika  tli«y 
may  be  referred  to  the  Tpper  TerCknet^  and  in  all  probahtlity  to  the 
Lower  i'rag  period  ;  the  oociUTfnoe  of  a  Pyrula  aiid  aii  £tmmrgijmtU 
more  eipecialljr  ftfii^plieiiing  tliis  view. 

Mr«  matwich  aiagiii  without  auv  doubt  this  iliclly 
the  fermgiBOUt  nodi  above  referred  to.  and  pointa  to  the  pocofiar 
cooeentrie  imn|MMnt  of  the  contenta  of  the  landpipn  of  tht 
locality  in  qnMboa  ■■  definitely  indicating  (In  aceordaaer  with  the 
ohtervationi  IwAmDrriy  pubhahrd  in  thr  9ocMAf*t  Journal*)  the 

•  Vol.  xi,  p.  04. 
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former  existence  of  horizontal  strata  of — I.  (lowermost)  loRtn  with 
flints, — 2.  greenish  sands  with  ironstone  nodules, — 3.  yellow  and 
feddbh  sands, — superposed  on  the  hare  chalk,  after  the  eocene  beds 
were  for  the  most  part  denuded,  and  before  the  sandpipes  were 
formed,  into  which  these  overlyio^  beds  were  liere  and  there  let 
down  and  thereby  prcserred  when  further  denuding  agencies  removed 
the  later  tertiary  beds. 

Regarding  then  the  outliers  of  ferruginous  sands  and  sandstones 
above  referred  to  as  of  the  age  of  the  Lower  Crag,  Mr.  Prestwioh 
pointed  out  the  relative  position  of  beds  of  similar  structure  on  the 
Downs  between  Calais  and  Boulogne,  and  on  the  top  of  Cassel  Hill 
near  Dunkirk  ;  and  of  others  at  Louvain,  and  at  Diest  in  Belgium, 
mentioned  by  M,  Dumont  and  Sir  C,  LyelL  This  extensive  range  of 
Crag-beds  to  the  south  of  the  typical  Suffolk  area,  and  their  con- 
mderable  elevation  above  the  sea,  are  of  course  matters  of  great  in- 
terest, not  only  as  |)ointing  out  the  relative  age  of  some  of  the  drifts, 
ut  especially  as  giving  os  a  still  nearer  date  to  limit  the  denudation 
f  the  Weald,  and  indicating  marginal  sea-beds  now  etretehing  far 
d  and  ranging  once  probably  over  the  Wealden  area,— poBsibly 
connected  too  with  the  Carentan  beds  of  Normandy. 

With  regard  to  the  denudation  of  the  Weald,  Mr,  Prestwich  sug- 
gests that^  the  anticlinal  axis  of  the  Weald  having  been  somewhat 
raised  during  the  cretaceous  period,  and  the  lower  tertiaries  partly 
constructed  from  its  dehrk  and  gradually  distributed  over  its  area*  it 
waa  again  denuded  to  a  further  extent  in  the  later  tertiarj-  period* 
some  island  or  islands  of  the  lower  cretaceous  rocks  remaining  in  its 
area  from  which  for  the  most  part  these  sandy  ferruginous  Crag-lx-ds 
were  derived.  The  great  or  final  elevation  and  denudation  of  the 
Wealden  area  wns  necessarily  subsequent  to  the  deposition  of  these 
pliocene  beds,  for  their  outliers,  resting  on  an  old  flint-drift,  occur  on 
the  Tery  edge  of  the  upraised  chalk -escarpments  of  the  Weald.  This 
elevation  being  also  subaetpjcot  in  time  to  the  first  or  Lower  Crag 
period,  Mr.  Prestwich  suggests,  that  ue  have  here  evidence  of  the 
physical  cause  of  the  distinction  of  the  two  Crag  periods.  The  first 
Crag  sea  was  open  to  the  south,  and  of  considerable  extent ;  but  the 
last  Wealden  elevation,  cutting  off  the  southern  portion,  so  altered 
the  hydrographical  conditions  of  the  period^  that  a  sea  open  only  to 
the  north  remained,  in  which  the  Ited  or  Upper  Crag,  with  its  par- 
tialfv  boreal  fauna,  was  then  deposited. 


^M)ut  e 
gpf  tb 
HPblam 


2.  On  tome  Pi-jkmian  Fossils /rc^wi  DtJRHAM. 
By  J.  W,  KiRKBY,  Esq, 

[Communiciited  by  T.  Davidson,  Esq,,  F.C.S.] 

[PlatkVII.] 


'mis  communication 
^snalacostracous  Crustacean 


comprises  a   notice  of  the  occurrence  of  a 
cean  and  of  a  new  species  of  V hit  on  in   the 
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Mftgnesian  Litoestone  of  Dorbam^  togrther  with  mnArlu  on 
other  Permian  fossilfl. 

I.  Prosofoniscus  PROBLEMATicos,  8€hlothein&,  fp. 
PL  VII.  fig*.  1-7. 

Triiobiie*  pro6iematicuM,  Scblothpiin,  Polrtfnct.  1820,  p,  41. 
Pal<taeranffon  probtemafica,  Sclmuroth,  Zeitsdir.  deilt.  gfoL  Oi* 
•ell,  1854,  vol.  vi.  p.  oGO.  pL  22.  figs.  2  o-r. 

In  the  summer  of  1853  I  found  two  impetfcct  ipfdfpcpt  of  Ott» 
of  the  higher  (inaUcostracnn)  CrusUceann  m  the  Umrstooe  at  flnoN 
Uh«t€ii  Quarry.  At  the  time  I  thought  that  the  specicji  betQQ|j|Bd  10 
the  Miicrura  ;  but  I  uow  flud  this  was  an  error.  A  nbort  ooCMSe  ti 
this  interesting  diacoverr  appeared  iu  the  Addreu  of  the  Prtttdul 
of  the  Tyneside  NaturafisU'  Field  Club.  March  15,  IH54  •. 

At  that  time  I  believed  that  none  but  the  luwcr  formi  of  Cntft*- 
ceaus  had  been  previously  found  iu  the  Pennian  rock*.  I  lia^e  wam 
learned,  however,  that  in  Schlotheini's  *  Pet refactenk node/  183CI 
p.  4 1 ,  mention  is  made  of  the  diacoTery  fni  the 
of  Glucksbrunu)  of  a  peculiar  fosail,  named  by  Sc 
prohlematicus,  which  is  probably  the  lame  apeciet  «i  mmr 

In  1854  Barou  Schaurotbf  authenticated  Schlothain*a 
and  figured  iind  drscribed  a  apedinen  of  thb  apeciea  as  l>tkMi|jipg  tO 
one  of  the  higher  groups  oi  CruMiacea,  naming  it  P^Umermifm 
arcllematiea.  On  comparing  my  siie^^imena  with  tbc  figuns  gkco 
by  Scbanroth,  I  bare  a  httle  hesitation  iu  regarding  them  at  bdoogiof 
to  the  same  apeciea ;  but  aa  '*  M mtcftngon "  diMt  not  etprvca  th« 
iffinities  of  tbe  fossil  animal.  I  propose,  as  a  tnorr  correct  f^ttiak 
tomi*  the  name  Pratoponiscus  t.  as  suggested  by  a  palsontoloftoal 
fViend. 

Though  mv  original  specimens  are  tu  no  reapact  inferior  Co  tKoae 
of  Schauroth  s,  I  did  not  Tenture  to  name  and  descrilM?  them  wbM 
they  were  first  noticed,  but  i^Kwtponed  doing  so  in  the  expectaCMW  a# 
procurigu[  man  tiftrap^ffj  and  obtaining  a  more  de^te  luioiwMfi 
of  the  ammtiw  of  titia  apeciea.  It  was  not,  howeTer,  until  tba  ana* 
mer  of  the  preamt  year  that  any  further  traces  of  it  were  fbancl, 
when  one  or  two  other  fragments  from  a  diflVrrnt  locaUty  were 
with.  In  all^  sis  spccunens  bare  licen  obtained  i  tWOfrOB 
ton  Qunrry,  three  from  Field  Homte,  RThope^  and  ooc  from 
stall  UiU. 

Drawings  of  the  rooii  perfect  of  tiMia  hare  been  submitted  to  Mr. 
C.  S.  Batej^  atid  I  am  indebted  to  that  gentleman  for  tha  fottMag 
interesting  remarks  :— 

"There  \»  but  one  Order  among  recent  Owafoee*  with  which 
6gi.  1  and  2  can  be  identified,  and  that  is  the  Istfoda,  Bat  the 
fdathm  of  the  fossil  to  tba  recent  apcctea  ia  pacnliar.  In  all  rrcesl 
Ibraa  (aa  far  as  I  know)  where  the  eyea  pro)oci  npoii  tha  mr^ca  of 

•  TnaBMt]enionbeTra«aiilaKst.Flay  Da^fatiu^SU. 

t  ZailNlmft  ^  dantscb.  f«al«f.  Gtmll  vol.  tL  p.  MO.  fiL  tL  if*  t. 
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the  iategament  tbe  cephalic  region  is  smaO,  being  less  than  the 
next  succeeding  segment ;  but  this  fact,  which  is  very  constant  in 
the  adult  aUkimaJs,  is  not  permanent  in  the  larval  condition  of  the 
same ;  the  head  or  cephahc  segment  being  more  important  in  rela- 
tion to  the  succeeding^  rings.  But  from  all  the  larval  or  adult  forms 
of  promiocnt-eyed  Impnds  this  fossil  specimen  differs  in  the  anterior 

sition  of  the  eye*     This  may  be  a  specific  distinction  only. 
The  fact  that  this  Isopod,  found  in  so  early  a  geological  period, 
aiBfiumes  rather  the  larval  than  the  adult  form  of  the  recent  type,  is 
consonant  with  all  we  know  of  the  relation  which  animals  generally 
of  so  early  a  date  hold  to  existing  species." 

We  must  therefore,  it  appears*  look  upon  our  fossil  Crustacean 
as  belonging  to  the  family  Isopoda,  though  somewhat  of  an  ab- 
normal cliaTflcter  in  reference  to  the  recent  forma. 

Baron  Schatiroth's  specimen  from  the  Zechstein-dolomite  of  Posa- 
neck  appears  to  consist  of  four  body-rings  and  the  two  posterior 
segments  *.  I  have  been  fortunate,  however,  in  procuring  one  speci- 
men showing  the  cephalic  segment  or  carapace,  with  two  body-seg- 
ments attached  (PL  VIL  figs.  1,  2,  3). 

The  carapace  is  about  as  long  as  four  of  the  succeeding  body- 
riogs,  somewhat  less  in  depth,  and  slightly  compressed  laterally ;  it 
is  carinated  along  the  back  and  wedge-shaped  in  front  ;  the  eyes  arc 
large,  round,  and  prominent,  and  are  placed  far  forward  ;  from  the 
lower  part  of  each  eye  runs  an  indented  line,  at  a  short  distance  from 
the  margin,  up  to  the  dorsal  region,  where  it  curves  forward. 

The  other  five  speciniens  consist  of  body-rings  (2  to  G  in  number) 
and  the  two  great  posterior  or  caudal  segments  f  ;  and  are  very 
similar  to  the  figures  given  by  Schauroth.  In  one  of  the  Durham 
specimens  (fig.  7)  there  are  six  body-rings,  and  two  posterior  seg- 
ments ;  the  others  (figs.  4,  5,  C)  have  hkewise  the  two  latter  seg- 
ments, but  iwt  so  many  of  the  former.  The  body-segments  are 
narrow,  almost  uniform  in  size,  but  varying  a  little  in  depth,  the 
central  ones  appearing  to  be  the  most  produced ;  they  overlap  each 
other  and  tbe  penultimate  segment  posteriorly ;  they  are  slightly 
compressed,  and  have  traces  of  a  median  dorsal  ridge  ;  those  in  front 
have  their  extremities  turned  a  little  forward,  whUe  the  posterior 
ones  are  bent  in  tbe  contrary  direction.  The  large  penultimate  seg- 
ment is  greatly  developed  laterally  ;  it  is  strongly  carinated  dorsally  ; 
its  ventral  margins  are  slightly  convex,  as  is  also  the  posterior  border, 
^hich  has  a  deep  notch  not  far  from  the  dorsal  ridge ,-  the  ridge  or 
keel  of  this  segment  is  very  prominent  except  anteriorly,  where  at 
each  side  of  tbe  dorsal  line  is  a  transverse  swelling ;  it  is  com- 
pressed also  posteriorly.  The  next  segment,  which  is  the  hinder- 
most  known,  is  more  compressed  than  the  preceding  one,  and  con- 
siderably smaller. 

None  of  the  English  specimens  show  the  true  external  surface, 
nor  have  any  traces  of  feel  or  of  antennte  been  found. 

*  The  ktter  are  regarded  as  tbe  cepliiilic  and  thoracic  segments  by  this  author, 
f  It  is  probable  that  we  have  all  the  hinder  ae^eiits  in  these  specimena;  bul 
there  may  possibly  be  a  small  terminal  one  besides, 
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The  specimen  with  the  carapace  (tigs.  1^)  b  oiie^eiglicli  of  m» 
inch  long.  The  largest  of  thoflc  with  the  bcxly-flcgaientA onlj  (ig<  4) 
hi  nearly  half  an  inch  in  length.  * 

2.  Chemnitzia  Roe8sleri»  GeiuiU,  tp.     PI.  VIl.  fig.  $. 

LojtOH^ma  Roetsleri,  Geinitjt,  Johrcsbericht  Wettcraitiaicb.  Gctdl. 
1650-51  ;  Schauroth,  ZeitM:hr.  cleuL»ch.  g«oL  Gcsell.  1854.  vol. 
p.  538.  pL  21.  fig.  9. 


In  IB53  I  obtairifil  a  very  fine  tpcciBeo  of  a  Hbbcd  CAnf 
nit^a  at  Uuinbletoii  Quarry,  which  agKM  ftry  well  with  the  Loxo- 
nema  Rorssfi^i,  Geiuitf,  as  6gnred  b?  Baitm  Schauruth  in  tbe 
•  Zcitsclirift  d.  dvutsch.  geol.  Ges/  1  H,V|,Vol.  n.  p.  538.  pL 'il.  fig. 9. 
A  notice  of  the  occtirrence  uf  this  iateresttng  foaail  waa  gimi«  to- 
gether with  that  of  the  above-dcHcribed  Crustarean*  in  tbe  Trmime- 
tions  of  the  Tyneside  NatiiraliBtt**  Field  Chib,  vol.  it.  p.  333. 

The  first  account  of  a  ribbed  CAetnniCta  from  the  Fenniaii 
is  found  in  Mr.  IIow*e*s  •Catalogue  of  rcrmian  Fo^ila  •,*     Tbifj 
probably  the  same  as  the  one  ntm-  befor«^  ws  j  and  is  andoal 
oiatinct  from  Lotonema  Swedenborgianxi^  King  (Monograplt 
Foss.  p.  210),  though  Baron  Schauroth  is  disposed  Co  consider 
two  identical.     The  fixe,  howerer,  is  fiiflicient  to  distinguiah 

I  have  given  a  figure  of  this  specimen  (Hg.  H),  a«  SrhaiirotVt 
figure  is  from  a  very  imperfect  individual.  My  spedmen  i»  prrfi^ 
with  the  rxccption  of  two  or  three  of  the  apical  wboHs;  tlic  tts 
whorLs  that  remain  give  a  very  good  idea  of  the  gpccici.  Tllia  ihcO 
is  long  and  slender,  tnnering  gently  to  an  apparently  very  fine  poiaC  s 
the  wliorhi  (which,  wlien  rnlirr,  prulmbly  uumberrd  right  or  aiat) 
are  somewhat  convex^  rnlhcr  tumid  behind,  with  the  suture  ditp; 
they  are  covered  with  thick.  cl«i5e*!»et,  transverse  ribs,  gtrtng  to  tiic 
ahell  a  duted  apfX'ttrance  ;  the  Urge  whorls  have  about  eightcni  nbc 
each,  and  are  finely  !>triated  on  the  under  durfacv.  The  pUlar-fio, 
tfl  fiv  «a  can  be  oW'tved,  is  straight,  but  the  greater  portioo  of  t£f 
apcfiim  II  hidden  in  the  matrli. 

Thire  is  little  doubt  that  this  is  a  true  Ckewmitiia :  tlie  Ibm  of 
the  ahell,  the  character  of  the  whorls  with  their  ribs,  tbe  deep  itttitivv 
and  straight  columella,  pronounce  it  to  belong  to  thi*  genus,  Thr 
wbob  habit  of  the  shell,  too,  \^  mtv  Mmilar  to  that  of  CAemtdStim, 


3.  Chiton  HowaKAM>,  np.  nor.    F1.  TIL  figa.  1^13. 

Three  plates  of  a  Ckitm  have  oeeivred  at  Tmiatall  HOI,  whirk, 
a  eareful  examination^  appear  to  he  dtxtitiet  from  Chttum  Lcfhuimmm^ 
King  (Mooog.  Perm.  Foas.  p.  302.  pi.  16.  figs.  9-Hh  ^  wludi  I 
have  a  full  sehra. 

Of  the  new  spefiea  two  of  the  plates  are  intirmcrfiatr  (figa.  10,  II, 
12)»  ami  one  anterior  (fig>  13).     The  form(*r  plates  arv  mi 
comprcaaed ;  t  hey  are  wida  and  ohioaelj  anguhilcd,  oot  amdi 

•  Tiaattci.TyMiidtKal.ritMCl«b,vnli.|kS«L 
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)steriorly,  and  they  have  a  surface  finely  granulated ;  the  lutenil 
areas,  which  are  rather  wide,  are  not  stroogly  marked,  and  the  Unes 
of  growth  arc  indistinct ;  one  or  two  wide  grooved  Unes,  commencing 
at  the  posterior  margin,  run  parallel  to  the  lower  margin*  and  are 
contiiiwed  faintly  to  the  anterior  dorsal  region.  The  anlmor  plate 
(fig.  1 3)  is  marked  in  a  similar  manner.  The  processes  for  insertion 
are  more  prominent,  narrower,  and  not  so  regularly  arched  as  the 
apophyses  of  C,  Loftumanut  (fig.  9). 

C.  Howseanus  may  he  readily  distingnished  from  the  last-named 
species,  which  is  the  only  other  Chiton  found  in  the  Permian  rocks, 
by  the  flatness  and  greater  width  of  the  plates^  by  the  ohsctirity  of 
the  lateral  areas>  and  &monthness  (want  of  strong  lines  of  growth)  of 
tlie  plates.  The  one  or  two  grooved  lines  which  follow  the  margin 
are  also  characteristic. 

I  have  great  pleasure  in  dedicating  this  .species  to  Mr.  R.  Ilowse. 
the  author  of  an  excellent  '  Catalogue  of  the  Fossils  of  the  Permian 
System  of  the  connties  of  Northumberland  and  Durham,*  and  *  Notes 
on  the  Peniiian  Svstem  of  Durham,'  &c. 


4.  Lima  Permiana. 
lAma  Permiana,  King,  Monogr.  Perm.  Foss.  p.  154,  pL  13.  tig,  4» 

It  may  be  interesting  to  mention  that  this  species,  which  Professor 
King  founded  upon  the  knowledge  of  a  single  valve  from  Humhletou 
Quarry,  is  not  of  rare  occurrence  at  Tunstall  Hill,  and  at  Field  House, 
Ryhope ;  from  which  localities  I  have  obtained  a  very  tine  series  of 
specimens,  completely  illustrating  and  establishing  the  species*. 

This  species,  in  common  with  ail  Limepy  is  characterized  by  a 
hinge-area,  by  its  being  devoid  of  a  notch  nntler  the  front  ear  of  the 
right  valve,  and  by  the  obliquity  of  its  valves  ;  also  by  its  hinge-area 
being  narrow,  its  ears  small,  and  its  valves  smooth,  which  latt^jr  slope 
gradually  and  shut  close » 


r 


5,  HlPFOTHOA  VotCTlANA,  King,  sp.      PI.  \^I,  figs.  14,  15. 
Aulopora  Foigthma,  King,  Moiiog.  Perm.  Foss.  p,  31 .  pL  3.  fig.  13. 

Prof.  King»  in  his  '  Monogra[dj  of  Permian  Fossils,*  gives  a  abort 
account  of  this  fossil  under  the  generic  appellation  of  Aulopora. 
Hn  description  and  figures  were  from  casts,  no  teatiferous  specimens 
having  been  procured  at  that  period,  and  were  necessarily  incomplete. 
As  I  have  been  so  fortunate  as  to  find  a  perfect  example  of  tliis 
fossil,  f  have  deemed  it  desirable  to  give  a  new  figure,  and  to  describe 
the  species  afresh. 

The  cells  are  oval,  widest  in  front,  produced  or  slender  behind  ; 
they  are  placed  rather  near  to  each  other,  the  connecting  threads 
being  short  and  thicker  than  usual ;  the  aperture,  which  la  situated 
at  the  distal  extremity  of  the  cell,  is  rather  large,  circular,  and  pro- 
tected by  a  smooth  raised  lip. 

•  In  the  (mp«r  alr^itdy  rcfcrrcil  to,  Baron  Schauroth  detctibe*  and  fig^ires  a 
viriety  {tftirradiata)  of  Lhis  »(>ecies. 
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Mj  9p(H;imeQ  is  not  much  branched ;  uid  the  htatieliM  ttlmjt 
Eiiiie  from  the  anterior  portiou  of  llie  ctll  at  an  obtuse  angle. 

This  fossil  is  undoubtedly  a  Bryozoon ;  and,  as  the  geotil 
pora  u  stated  by  M^[.  Edwards  and  J,  Hairoe  to  be  onl;f  Um 
stoloniferous  base  of  a  S^riMffoporOt  I  have,  after  an  att^ntire  n* 
amination  of  its  affinities  to  eicisting  genera*  placed  it  tn  the  apecin 
HippothoiL,  to  which  it  bears  a  strong  reaemblance  and  aa  montJij 
close  relation. 

The  specimen  figured  is  from  Tun?ftall  Hill,  and  ia  atttidM^  to 
the  external  surface  of  a  Trrebratula  etongata. 


EXPLANATION  OF  PLATB  VII. 


Ilif  niAed  tea 


Figi.  1,2.  Frat^pcmuicua  proSttim&ikmt  Scbloth.  tp 

Ltteral  viewt  of  anterior  portioB.    Prom  Hum 

bieton  HilL 
Pig.  3.  The  Mine.    Don^l  view. 
Ptgt.4, 5.  Theume.  Lateral  vinrt  of  posterior  portaoo.  FrpaH 

Matxiifled  »U  timei. 

f\f,  6.  The  lame.  Lateral  view  of  po«t«rior  pwtioo«  1  P^tNa  PMd  Baaiat  lt|lH|& 
Flf.  7.  The  Mine.   DoimI  view  of  poaleiior  portioti.  f     Mifntfied  wvaa  liBMk 
Fig.  8.  CA#miMlak  Jhmdtri,  Odaita,  t^     Ptom  llumblcton  IlilL 

four  limei. 
Fig.  9.  Ckiim  L^thuimui,  Ubc.    Lacoial  viaw  of  an  loter. 

mediate  plate ;  ealarfed.  (For  eompartton  wub  ftg.  1  u. ) 
Ffg.  10.  Chiron  J/owgfanmt,  Kirkby.  Lateral  view  of  aa  iatcr* 

medratc  piatc.    (Colar]^.} 
Figi.  lU  12,  Tbc  tatiic.     Int«niie<liat«  Dlat«.     (Botargad.) 
Pig.  13.  The  aatnc.     Antenor  plate.     [Eolaffcd.) 
Fig.  U.  Ififipotkoa  ywtft^am.  King,  ap.  \^  MacaiM 
Fig.  U.  The  aane.    Side-view.  /     tIaMt. 
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From  November  \at,  1856,  to  December  3l«^,  1856. 


I.  TRANSACTIONS  AND  JOURNALS. 

Presented  by  the  respective  Soeietiea  and  Editors. 

Imerican  Academy  of  Arts  and  Sciences,  Memoirs.     New  Series. 
Vol.  V.  1855. 

J.  P.  Cooke. — On  two  new  crystalline  compounds  of  Zinc  and 
Antimony,  and  on  the  cause  of  the  variation  of  composition 
observed  in  their  crystals,  337  (plate). 
J.  Hall  and  F.  B.  Meek. — New  cretaceous  fossils  from  Nebraska, 
with  notes  on  the  septa  of  Baculites,  Ammonites,  and  Sca- 
phites,  379  (8  pUtes). 

I^merican  Journal  of  Science  and  Art.  2nd  Ser.  Vol.  xxii.  No.  66, 
November  1856.    From  Fro/.  Silliman,  For,  Mem.  G.S. 
J.  D.  Dana. — American  Geological  History,  p.  306. 

Plan  of  Development  in  the  Cleological  History  of 

North  America,  335  (map). 
J.  W.  Mallet.— Lithium,  349. 
W.  C.  Redfield.— Fossil  Fishes  of  the  Newark  and  Connecticut 

Sandstone,  357.  n- 

W.  J.  Taylor.— Meteoric  Iron  from  Mexico,  374. 
W.  P.  Blake.— On  Jules  Marcou's  Geological  Map  of  the  United 

States  and  British  Provinces,  383. 
E.  Emmons.— New  Fossil  Corals  from  Carolina,  p.  389  (figures). 
E.  Hitchcock.— A  large  striated  Boulder  in  the  Drift:  of  Amherst, 

Mass.,  397. 
H.  Bessemer. — Manufacture  of  Iron,  406. 
J.  S.  Bowerbank.— Origin  of  Chalk  Flints,  415. 
J.  W.  Salter.— Palaeozoic  Star-fishes,  415. 
H.  Hennessy.— Physical  structure  of  the  Earth,  416. 
J.  W.  Salter. — Pterygotus,  Himantopterus,  &c.,  417. 
R.  I.  Murchison.— Upper  Ludlow  Bone-bed,  418. 
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c-od),  429. 


Atneric«>n  Joumiil  of  Science  And  Art.     No.  66  (eatUumeti), 
R.  Oweu. — StereoKTiathu»  oolitirtit^  419. 

DichcHlon  eust|)idmtuA.  42C). 

A.  6.  FwdUy—Volcuiic  Ubnds  8JL  of  Ja|Mm,  42K 

I.  Lc». — New  Rw!  Sftnc!«tonc  of  Prntis\  t^ 
F.B.Mcek  and  F.V.  Ha>deti-Nett    i 

brsKka,  and  Geology)  of  t*"-  '  •'■'♦•^ 
A*  DeCandoUc's  G<;<»|r™|ihi«   l 
J,  E.  Gavit  and  L.  Ajriwitr.—  <     r  ,         .  i  i 
W.  Buckland.  OUituarv  Nirticr  j»l,  441/. 
J.  D.  l>aiui*8  Graliw\  of  the  Pari^c  (ooticed).  -152.  ^ 
J.  Leidy'ft  Fouil  Fish  and   Mammalia  of  the   VatUd 

(noticed),  453. 
M.  Tuoinev  and  P.  $.  HotmetV  Fo«ib  of  Soutb  DvoIh 

tict'd  I,  4.'kI. 
C.  von  l^UinghauacQ  and  K.  J.  Ai»df«e*»  Poutl  Ptanta  (notiaJk 

45.'}. 

II.  n.  Gritiitz*$  Coal  Fornatioa  of  Suuoy  (iio(M«d>.  4M. 

AiJiiTicaii  riulosophical  Socirtj,  Frooffdings.   Vol.  li.  Nos.  59^1 
Jan -Dec.  IHfu. 

Eckft^ldt  and  Dubota. — AlonuotttiDt  148, 
Dubois. — $dv«r-ore  from  L^ke  Sapcrior,  l&d* 

AthcnaMirn  Jminuil  for  NoTpmber  and  December,  1856.     Fr 

Notices  of  ScMBUik  MMtiniEt. 

Ba$el.    Verhantlltingrn  der  Naturfor!ichctid<!Q  OfStUicbAft  io 
Drittrs  Ilfft.   18j6. 


M  iMnaeht  Anthraraiheriai« 
«r«Q  md  n<dH-l  44P;. 
^  I  Kill  ini  Tcrrmnk  ClittiiM^408. 
I  tigcn    au*   drm 


C  Rutimcyer.^rr 
P.  Mcriun.' Altars 

DC]  UCKtui.    i*<' 

A.  MuUer. — Ueber  die  Kyt»fcfiiuiieB  am  Obem  8a»  km  8lHti 
Mickigaii.4n. 

OvOfnoitielM  BoolMidituBgmi  6b«  im  mitlkre  Ba- 

•ribiet,  4*18  (|»l«t»). 

Beiit'i  MoniWy  Literary  AdTcrtiarr.     No.  632. 

Boaton  Society  of  Natural  HUtory,  Procrrdin^.     Vol.  w*  Not.  li- 
21.     May  l85.VApril  lHi6. 

II.  U,  Ki)^-nu — rootpnuii  and  Rainitsarka  tn  the 

Red  Suidstone  of  Prniu)kania.  lH2. 
W,  It  Hug«n  and  C.  T,  Jickwa. — lignitn  io  tin 

Kocki  of  F.aal«ni   Vimuia  mod  Red 

Camlina.  186,  189. 
J.C.  Warrea  and  —  Flald.--Foaad  rauiaaika*  ll^7. 
C.  T.  JackMiD.— AlkMlfi.  l«l. 

Onllafioii*aGcokM«Bllla|i»IS»1. 

A  A  Hairea.— dMBMal  danadan  oi  tlir  water  whidi  cMtta  fkt 

mmiiowtkmim,\9L 
W.  B.  loRfffi^^^adoBOiaya  fkon  a  new  loealitv  in  Vupntft,  fOh 

-^^  Saianwaoi  mj^ioclLaaa  rtnu  in  ^  trftntt.  ^ML 
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on  Society  of  Natural  History,  Proceedings  {continued). 
C.  T.  Jacksfju. — Anthmcite-coaJ  from  Japan*  StlJ- 
J- C.Warren* — Markings  on  thti  Connecticut  sandstone,  209. 
W.  B.  Rogers. — Cl!\thro|?tcns  nt  the  Comieclicut  Saiiikton(f,i212. 
F.  ^lason , — Laterite,  22 ] . 

A.  A.  Hajoa. — Native  Iron  from  LiUerift,  230,  250. 
J.  Wyraan, — Bones  from  tba  Countictieut  Sandstone,  238. 

E.  Samuels. — Tertiary  bed  at  CaiJL'  Ctul,  2.'JS, 
C.  T.  Jackaon. — Geology  of  New  Brunswick  and  Novn  Scotia,  242. 
C.  T.  Jackson  and  J.  L.  Hayes.  — Nov  a  Scotia  iron,  250. 
J.  Wyman.— ^Raiomarks  and  hailmarks  on  clay,  253,  291. 

— —  Fossil  Fo*it-tnicks  in  Peunsylvunia,  259. 

A.  A.  Hayes. — The  scrpentiiie-marbic  of  Vcnnout,  2G0. 
W.  J.  Christie, — Mastodon  bones  at  Sliell  River,  2()5. 
W*  B.  Rogcrs.^ — Rainniarks  and  the  force  of  ramdropa,  267, 282. 
.  J.  Wyman,  \X.  B.  Rogers  and  f.  Lea,— Footprints  and  other  foMil 

raarkinp^s,  2/^. 
J.  C.  Warren  an<t  J.  Wymau. — Ptcro<kctyle,  277. 
J.  A.  Dupce  and  C  T,  Jiickson. — Native  copper  from  Keweenaw 

Pomt,  Lake  Superior,  2'f9. 
W,  B,  Rogers  and  A,  A,  Hayes. — Protoe^bonate  of  Iron  in  the 

coal-measures*  283. 
J.  Wyraiin, — Slag-like  raaterial  in  the  Ohio,  2fW>. 
J.  C  Warren. — European  and  American  Clieirotlieria  and  new 

^eat  fo»sil  footprints  from  (jreentield,  2I'8, 
A.  A.  Hayes.— Coal-bed*  of  Albert  mine,  New  Brunswick,  306, 
C.T.  Jackson.— On  nitcheock'a  Gi^antipns  caudatus,  309. 

Serpeutine-inarble  of  Vermont,  314. 

A.  A,  Hayes. — Saltpetre-earth  from  Tennessee,  IXH, 

W,  B,  Rogers.— Pet  re- dirt,  of  cavenis,  334. 

C,  T.  Jackson  and  W,  B.  Rogers.— The  formation  of  Stalactites, 

infldian    Institute.      Canadian   Journal.      New  Scries,     No.    6. 

I  November  1856. 
McCosh  anil  Dickie's  Typical  forms  and  special  ends  in  Creation, 
noticed,  528. 
Slat}'  cleavage,  552. 
Mean  density  of  the  Earth,  652. 
Mineralogical  Notices,  553,  558. 

Til  Engineer  and  Architect's  Journal,    No.  272.   November  1856. 
T.  Dobson. "Causes  of  great  inundations,  3/6. 
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A,  Schefcxik.— I'fbet  diw  Vorkommen  fetter  Ode  wat  dir  Ote^ 

flache  der  FIumc*  95, 
V.  R.  voo  Zepharovich.— Die  Siltur-FomMtioii  in  dtt  Gcgcaad  wm 

Klattau,  Prcstitz  und  Eozmiul  in  BdlilDfO»  99* 
F.  ilochtUtUT.— Die  HohcQverhidtiitiM  dv  fi8liBier«nldai»  ISi, 
K.  R.  von  llauer.— Arbeiten  in  dem  cbemttdiio  LaiwntDntta 

der  k,  k*  Reologiaehco  Reicb«Miatall,  163. 
SitnuifteD  der  k.  k.  Kvolosuebcii  B^iclMUHiiIt,  161 


Vorwicnmst  drr  mit  Elide  DoMinbcv  1B66  loco  Wien,  Praf, 


IViett  und  Pettli 
•^l«isB|>reisc.  217. 
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J.  W,  B«iky. 

the  prMtit  Oetant,  425. 

Leoiibard  uii'1  nr.,.tt,'^  }iti%ti  Jahrbuch,     1856*     Fititft««  HelL 
Fr    I  uribriluiig  der  Wcin'Mbon  Gnaid'>OMitai  4 

ki  !i  Geologic,  513. 
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Blake,  W,  P.     Oba€rvatioiis  oo  the  characters  aud  probable  geo- 
logical age  of  the  Sandstone  Formation  of  San  Francisco. 

..     Observations  on  the  extent  of  the  Gold- region  of  Cali- 
fornia and  Oregon. 

On  the  grooving  and  polishing  of  hard  rocks  and  miae- 


ra!s  by  dry  sand. 


.     On  the  rate  of  Evaporation  o»  the  Tulare  Lakes  of 

California. 

,  Remarks  on  the  Geology  of  California,  from  observa- 
tions in  conncTtion  with  the  United  States  Surveys  and  Explo- 
rations for  a  Railway-route  to  the  Pacific. 

BoulaDger  et  Bertera.  Texte  Explicatif  de  la  Carte  Geologique  du 
Departement  du  Cher.  From  the  Minister  of  the  Interior  of 
France. 

Cacarri^.  Description  G<5o!ogiqu€  du  D(?partemeut  de  Maine  et 
Loire.     From  the  Minister  of  the  Interior  of  France. 

Carpenter,  W,  B,  Researches  on  the  Foraminifera :  on  the  genera 
Orbiculina,  Alveolina,  &c. 

Catalogue  of  the  Works  exhibited  in  the  British  Section  of  the  Paris 
Exhibition,  1855.     From  A,  T^lor,  Esq.,  FM.S. 

Conrad  and  others.  Description  of  the  Fossils  and  Shellu  collected 
by  \V.  P.  Blake.     From  W.  P,  Bhike,  Esq. 

Daubeny,  C.     Address  to  the  British  Association. 

Daubr<?e,  A.  Description  Geologique  et  ^liueralogique  du  Ddparte- 
ment  du  Bas-Rhio.  From  the  Minister  of  the  Interior  of 
France* 

Delesse,  A.     MatMaux  de  Construction  de  rExpoaition  Uoiverselle 

de  1855. 
Hauerj  F.  if.  tr.    Allgemeiuer  Bericht  uber  die  geologischea  Arbeiteu 

der  Section  4  der  K,  K.  geologischcu  Reichsanstalt  in  Sominer 

1855. 

.     Das  Quccksilbervorkommen  von  Gaghano  hei  Cividale 

in  der  Proving  Udine. 
-.     Ueher  die  Cephalopoden  aits  dem  Lias  der  Nordost- 

lichen  Alpen. 

Uebersicht  der  geologischen  Verhaltiiisse  des  Erzherzog- 


thum's  Oesterreich  unter  der  Euns. 
Homer,  G.  R.  II.     Medicjil  Topography  of  Brazil  and  Uruguay. 
Button,  J.     A  Manuscript  Note-book  of  Geological  Obserrations, 

by   the  author  of  the   Huttonian  Theory.     From  L,  Horner, 

Esq.,  F.G.S, 
Leat  I.     Description  of  a  new  Mollusc  from  the  Red  Sandstone  near 

Potts^nlle,  Pa. 
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Leymerie,  A.     Sutistique  G^logiqoe  et  Min^ralogupe  dts  Dfpa 
ment  de  TAube,     From  the  MinUter  of  ike  Intrriar  of  FrWi 

Lorieux,  T,,  et  Fourcy,  E.  de.      Carte  Gcologiquc  da 
From  the  MinUter  of  the  Interior  of  France. 

Man^y  W.  Statistlque  Min<^mlngic|iii%  G<^lugimie  et  Mbi^raOar- 
gique  du  D«?partempnt  de  Saone^t- Loire.  From  the  Mimtttr 
f^ihe  Interior  of  France. 

Meugy,  A.  Ksani  di*  G<^olofie  Pratique  siir  U  Flandrr  Frsnfaiar 
From  the  Miniater  of  the  Interior  of  France. 

Newberry^  J,  S.  Descrintion  of  several  new  genera  and  ipecMi  of 
Fotail  FUhes  from  the  Carboniferoim  Btrata  of  Ohio. 

Piciet,  F,  J.  Matcfriaux  pour  la  PalAjutologie  Suiaae.  on  recaffil  dr 
Monographies  mr  lea  Fosailea  du  Jura  ot  det  Al[iea.     Pam 

4  and  5. 

Plajfair,  J.  Biogrnpliii'il  arcount  of  James  Hutton,  M.D.  Fnm 
L,  Horner^  £sq.,  F.(r,S, 

BomHh,  V,     Projet  de  Classsi^cjition  MiiM^ralogique. 

JUdfield,  W.  C.     On  the  relations  of  llie  Fotstl  Fiabea  of  tbe 
atone  of  Connecticut  and  otlier  Atlautic  State*  to  tlie 
and  Oolitic  j>eriod*, 

Report  of  the  CoiiUiiit>«iouer  of  Patenta  (i>r  IRM-  AgrinalCiirr. 
From  the  Smithsonian  Inttituiion. 

Eeporta  of  E%ploralion!i  and  Surrevs  from  the  Mi^itfml  Rirer  to 
the  Pacific  Ocean,  Vol.  i.  (\Vith  Map  and  PtaiHt,)  Frmt 
the  StttithjioHian  Jmttitution. 

Revert,  11.  n.    The  text  acooropannng  the  G«olcipcaI  Ma|i  of  tkt 

United  States  and  British  Nortli  America. 

Mmith,  J.  L,  On  the  Minerals  of  the  Mlieatlej  Mbe  b  Fraaijl- 
raiiia. 

Sorhy,  H.  C.     On  the  Phyniral  G<iigniDb;f  of  Uie  Old  1M 
atone  Sea  of  the  Central  Diilnet  of  BeotUuMi. 

.    On  the  Temoea  in  the  vallt jr  of  the  Twy, 

.    On  the  llieorjr  of  tbt  Origio  of  Sktjr  Oaain^ 

B.      liq>ort  on  tbe  Gfologj  of  NortKrrn  and  Souflii-ni 
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Californim. 

IVemdmelit  Ih    On  the   practicabilitT  of  ccm  -i  i 
great  calibre. 

fThitmey,  J.  D,     Tlie  Metallic  Wealth  of  the  V  nilrd  ^ 

H'aod^  S.  F,     Monograph  of  the  Crag  MoUtasra.    Vol 
Pftrt  3. 
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THE  GEOLOGICAL  SOCIETY. 


February  4,  1857. 

Wyrille  Thomson,  LL.D.,  Professor  of  Geology,  Queen's  College, 
Belfast,  and  Edwin  Lees,  Esq.,  F.L.S.,  Worcester,  were  elected 
Fellows. 

The  following  communications  were  read : — 

1.  On  the  Rock-Basins  o/ Dartmoor.  By  John  Cleghorn,  Esq. 

[Ck>mmunicated  by  Sir  R.  I.  Murchison,  F.G.S.] 

I  have  just  seen  in  the  'Athenaeum'  (No.  1510)  of  4th  October  1856 
A  letter  from  G.  Wareing  Ormerod,  Esq.,  F.G.S.,  headed  "Dniidical 
Antiquities,"  giving  the  particulars  oi  a  "  Rock-Basin  *'  discovered 
by  him  on  Dartmoor.  The  account  given  of  this  basin  and  the  others 
in  its  neighbourhood,  and  the  generally  received  opinions  as  to  their 
origin,  induce  me  to  think  they  are  misunderstood  by  antiquaries 
and  geologists. 

I  had  my  attention  called  to  such  basins  in  1853  by  the  paper  of 
Robert  Chambers,  Esq.,  of  Edinburgh,  "  On  Glacial  Phenomena  in 
Scotland  and  parts  of  England"^,"  in  which  he  described  the  cele- 
brated "  Giant's  Pots "  of  Sweden.  In  that  paper  Mr.  Chambers 
says,  "  In  the  midst  of  a  glacialized  surface,  perha})s  on  the  side  of  a 

*  Edinb.  New  PhiL  Joom.,  April  1853. 
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mouQtain«  perhaps  on  the  cot^  or  suimnit  of  a  |)aM  throDgh  a 
of  mountains,  we  see  a  circular  pit  of  3,  6,  1 0,  or  more  feet  tn  deplK, 
and  3,  f>,  or  even  H  feet  in  diameter,  with  aides  and  bottom  worn  C|Utt« 
as  smooth  aa  the  parU  of  the  surface  near  by ; " — and  the  aticliof 
imputes  their  oriein  to  the  action  of  ice.  At  Wick  we  hare  a 
"Ciant*&  Pot**  very  Hke  those  of  Sweden;  and,  as  I  was  Yenr  aon 
it  did  not  owe  its  origin  to  ice,  I  communicated  to  Mr.  Ouunbcn 
my  Tiews  on  the  subject  so  far  back  as  June  23,  1853,  as  foUows  : — 
**  III  my  rambles  along  our  sea-margin,  between  high-  and  low-watsr 
mark,  I  observed  long  ago  that  stones,  when  rwtiiig  on  a  pifot,  ar 
on  two  points^  were  ki'pt  in  constant  motion  when  note  toe  acini 
of  the  »ea,  aiul  the  effect  of  thia  motion  was  a  oormpoadnig  linlhw 
on  the  rock  on  which  they  were  oscillating  and  fotraw*  All  han 
with  whom  I  have  talked  on  the  subject  are  conftffMat  mtli  tll9  tel* 
and  have  never  had  a  doubt  on  the  subject. 

**  To-day  I  was  shown  a  hole  in  a  rock  thus  formed,  about  5  hH  m 
diameter  at  the  month,  and  4  feet  deep»  very  smooth,  and  as  rifcnlv 
as  if  formed  by  the  turner.  This  pot  is  on  a  nlatfonu  of  very 
clay-«late»  haringon  the  north  a  projecting  shnf  about  10  $eH 
it ;  and  on  the  south  the  rock  i»  6  or  H  ft^t  higher  than  the 
of  the  pot;  and  there  is  a  narrow  entrance  sea*  ward.  There  wiw 
no  stones  in  the  pot  when  t  saw  it ;  but  between  it  and  the  Ini 
there  are  sfveml  that  must  have  l>een  in  the  pot.  for  their  fom  md 
that  of  the  |)Ot  corresponded.  The  interior  of  tlie  pot  is  iaemlt^ 
with  balaui,  hnipets»  and  algn ;  bat  aometuiiea  it  is  perfrrtly  finv 
from  such. 

'*  I  half  filled  the  pot  with  atouea  of  all  siaes,  (torn  tm  OOMt  h 
weight  to  that  of  twenty-eight  pouuda  weight  or  inorv^  mmI  ftwi 
the  force  with  which  the  sea  dashed  on  the  overiiaiigiaig  diK  mi 
then  into  the  f»ot,  the  sloiMf  must  have  been  kept  in  peqieCaal 
motion,  just  as  sand  in  a  tnmllvr  of  water  is  agitated  when  an  adi^ 
tional  quantity  of  wAter  is  poured  into  the  tumbler.  The  sea  waa  m 
boisterous  when  I  waa  there,  that  I  could  not  aacertain  the  effect  ti 
the  stones  on  the  pot  or  on  themsclreei  but  I  have  no  doohl,  what 
1  examine  it  with  a  ralm  sea  the  moUaaca  and  algs  will  be  fmnd  !• 
haTe  been  nilihctl  oiT,  and  the  stones  rounded,  if  not  knodnd  Mt  if 
the  pot.  The  (iinnt's  poijt  or  tuba,  df«cribed  at  page  37  of  tht 
paper,  on  "Glacial  PheiiomeTia,''  apfiear  exactly  to  cofiesycmii  wjlh 
this  pot ;  and  I  hare  no  doubt  that  they  were  formed  b?  the  wmm 
uenta,  and  are  additional  evidence  that  the  sea  has  rrcMled  or  ihM 
the  Swedish  coast  has  risen/* 

The  Dartmorir  "  tli>rk>Bftaina,**  the  **  Kettle  and  Plana"  at  81. 
Marv's,  Scilly,  the  "  Giant's  Pots  '*  of  Sweden,  and  our 
Caittiness  haTe»  to  my  view,  the  same  origin  ;  the  pfooa 
I  hare  described,  or  a  modification  of  it. 

I  may  mention  that  I  frcf^uently  vijiitcd  the  pot  above  alhidM  li 
during  ''  nrr  of  1^53,  and  found  that  the  moRusn  lad  llpi 

were  r  i  a^  mdes ;  the  stonn  which  1  had  put  in  wrre  ^kmM 

ind  rounded ,   but  during  the  winter  that  foUowedt  they  w>0t  alt 
knocked  oot  of  the  pot.     Had  I  been  able  to  put  a  Ulfe 


1 
I 


RUBIDGE — NAMAQUALAND, 


23,3 


stone  in  it,  it  appears  to  me  that  it  would  have  remained  until  it  had 
further  widened  and  deepened  the  pot ;  and  in  the  process  worn  it- 
self small,  and  been  in  its  turn  ejected.  Such  a  process  repeated, 
even  at  long  intervals,  in  geological  periods,  is  sutHcient  to  account 
for  the  formatiou  of '* Ilock- Basin s,"  *' Kettle  and  Fans,"  "Giant's 
Pots,'*  and  sintikr  pheenomena. 

The  sea  rounJ  our  shores  is  now  receding  jin^t  as  in  Sweden,  by 
riow  degrees,  and  has  done  so,  at  the  same  rate,  in  long  past  ages. 
Although  Dartmoor  be  now  far  from  the  sea,  and  the  Itock-Basins 
NI7  feet  above  the  sea-level,  jet  this  surely  is  nothing  against  my 
view  of  their  origin,  but  tends  only  to  give  us  an  inkling  of  what  is 
meant  by  the  "long  periods'*  of  geology. 

The  contents  of  the  Rock-Baisin,  lately  discovered  on  Dartmoor, 
are  such  as  my  views  of  their  origin  woulti  Jmve  led  nieto  expect,  and 
therefore  I  conclude  it  had  never  been  disturbed  since  it  was  filled. 


[N'oTB. — Por  niitlces  of  Rock-basioa,  &c.,  see  GeoU  Proceed,  vol.  iii.  p.  704  ; 
Quart.  JouTO.  (jcoL  Sac.  vol.  x.  p.  210;  Ncue^  Jahr'i.  1834»  p.  H8;  Gihiwn'i 
Exploration  of  Ibe  Amazon,  pp,  283,  291  ;  Mactaggarin  Canada,  vol.  i.  p,  77.^ 
Loir,] 


P. 


On  the  Cl»pper-mines  of  Nam Acir  aland.     By  Dr.  R.  N. 
KUBIUGE.     [In  a  Letter  to  Sir  II.  I.  Murchiso'ny  FM.S,} 


[At  the  instance  of  a  Mining  Company,  in  1854,  Dr,  Rubidge  went 
to  Namaqualand  to  report  upon  its  metal-producing  capabilities. 

He  found  that  the  conditions  under  which  the  metalliferous  rocks 
occurred  there  diflfered  from  any  which  he  had  previously  known  or 
read  of,  and  that  they  did  not  take  the  character  of  "  lodes,"  as 
usually  understood.  On  the  contrary,  he  found  that  all  the  "nms 
of  ore"  in  the  southern  portion  of  the  district  visited  had  the  fol- 
lowing characters  in  common,  as  described  in  his  letter.] 

Characters  of  the  "rum**  and  o/tfie  meiaiJiferoits  axes.— 1st.  The 
"runs  of  ore'*  presented  externally  a  brown,  iron-stamed  surface, 
continuous  to  a  greater  or  lesa  distance;  the  rock  being  different 
from  the  gneiss  on  either  side  of  the  "run,"  and  has  on  the  under 
surface  stains  of  sdicate  of  copper  (green)  ;  small  masses  of  red 
oxide  also  were  often  foimd  on  the  surface. 

2nd!y.  On  closer  examination,  I  found  that  the  dip  of  the  rocks 
changed  in  the  centre  of  the  "run"  to  the  opposite  direction,  and 
then  resumed  the  same  direction  as  the  fornien  Thus  at  Springbok 
Foutein  the  main  dip  of  the  country  is  south.  It  is  changed  to  a 
northerly  dip  on  the  *'  run,"  and  the  south  dip  is  restored  on  the 
northern  side,  and  continues  for  half  a  mUe,  where  it  changes  with- 
out the  occurrence  of  metalliferous  deposits,  This,  northern  dip  con- 
tinues for  perhaps  twelve  miles,  and  at  Windhoek  gives  place  to  a 
southerly  dip,  of  about  eqnaJ  extent,  which  reaches  to  within  about 
four  miles  of  Steinkopf,  the  Missionary  Statioii ;  theiie  main  cbangea 
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not  boiiig  marked  by  any  metallic  appeftiunce.  Indeedt  the  aohf 
peculiarity  I  hare  observed  in  any  of  them  ii  the  pWMW  of  tow* 
quartz  in  considerable  quantities  near  Steiikkopf. 

The  dip  is  not,  however,  continuously  north  or  south  in  thtm 
tracts  of  country ;  numerous  axes,  often  coinciding  wtlh  the  itfiha 
of  the  country,  or  nearly  so,  but  occasionally  at  angles  to  it»  * 
the  main  dip  for  from  h  to  50  or  even  100  paces*  and  ia 
the  metalliferous  deposits  occur.  Springbok  and  Conp 
aonthcrly  dip,  the  latter  with  a  N.W.  axi9»  6  yards  Dmd^ 
it ;  Concordia,  Kelduner,  No.  6  Ilooklip,  liirtberg,  and  mfl^ 
in  northern  dip  ;  Windhoek  and  many  others  in  southern  dip  ;  mtd 
most  of  these  axes  concur  with  the  strike  of  the  country.  Ern  Rkl 
and  Sjiectokel  are  N.W.  axes,  cutting  thr  main  strike;  the  Ibtmcr  ii 
a  small  angle,  the  latter  at  a  conjiidrrable  one.  Nabobeeh  his  t 
■tnielure  wliich  I  iiuspetrt  to  he  more  common  than  1  bavo  hai 
opportunities  of  obsiTving.  The  main  dip  of  the  country  it  northctiy, 
and  a  mctullifprrius  axis  uccura  winch  appears  to  divide  into  ihrrr  m 
it  nms  up  tlte  hill ;  but  I  have  not  made  the  whole  strocturr  out 
very  clearly,  never  having  had  more  than  an  hour  or  two  to  ntuim 
it.  Abfmt  UH)  yards  to  the  south-east  of  this  division  fa  eOMhlW' 
able  metallic  deposit  occurs  close  to  the  division,  whieJi  hM  bm 
worked,  and  has  produced  n  ton  or  so  of  good  oxide  of  copp<r)>  t 
good-sizc<l  hill  occurs,  which  presents  rxlmsivc  brown  and  gnvo 
stains  *'  iiulicattoii/'  The  hill  ts  perhaps  6(N}  feet  above  the  Imtol 
the  spot  ju^i  iiuntioned,  and  may  l>e  31KI  )'ardi  acrow.  Stan^pf  «l 
its  northern  point,  nenr  the  summit,  I  found  myself  on  the  jnnrtJM 
of  two  axes,  the  one  taking  a  direction  aWit  60**  east  of  north,  the 
Oth^  aWiul  'M'  weift  of  north,  ami  thm-fore  coJacidiftg  vifh  Che 
pfTwent  ma^uctic  meridian,  and  aUu  nearly  cu^^Qg  the  ipoC  whtit 
the  threefold  division  already  mentiooed  oocon.  Tbe  phwt  km  Ml 
been  worked  yet ;  we  can  therelbfe  saj  DOthiDf  ••  to  its 
nesi.  I  liave  said  that  I  betiere 
more  common  tlian  1  have  the  means 
found  it  at  ('oppcrherg»  at  No. 

Springbok  Fontein ;   hut  the  surface-rock  has  here  uoc 
mucli  change,  tlmt  it  is  difficidt  to  make  nut  the  exact  stnurCtire. 

Prtnious  to  writing  the  above,  1  had  hern  led  to  believe 
the  *'run'*  on  which  the  mine  of  the  Enter|)rise  Compoiiy  (a 
twelve  miles  nearly  east  of  Springbok  )  was  situated  was  a  i 
of  the  Springbok  *'  run  ;'*  but  oincr  then  I  find  by 
that  the  main  dip  of  the  comtiry  was  there  northward,  and  the 
change^d  one  south.  So  that,  if  this  be  rddly  the  continnatioD  of  the 
dpringbok  *'  axis  of  diitiirbaiiof^"  it  mnal'  enM  the  BiiB  warn  fd 
change,  and  cannot  bcb  ii  I  hivi  hithiito  repvdsd  it,  eabdim 
with  the  strike  of  th«  nduk  Tho  distance  is  nearly  toi  aln  m 
iJm  Kot  of  strike.    Spffivboh  Mint  B(»  about  half  a  vib  tovth  d 


e  tlus  metthig  of  tvo  axn  to  be 
MUM  of  marking  deddedhr.  1  hsfse 
13  at  Concorde,  and,  I  befieeib  it 


the  ans  of  change,  and 


deed  I  begin  to  doubt  wheditr  anj  of  thcos  axct  rodly  «llt 
with  tlie  i^ke  of  the  cottntry ;  nnt,  if  they  do  not,  the  tti 


half  a  mile  north  of  it.  la- 
iddr 
thsy 


anake  ia  so  small  as  only  to  bo  mrasurrd  by  a  theodolil*. 
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Roek-ttrueture  of  the  district.— In  tliis  part  of  the  country  the 
rockB  are  chiefly  gneiss,  with  here  and  there  small  jjatches  of  tnica- 
schist.  Some  granite  occurs;  hut  not.  as  far  as  I  am  ahle  to  judge, 
in  the  form  of  dykes ;  indeed  its  relation  to  the  gneiss  is  ohscure. 
Hornblende  and  aetinolite  in  many  Tarieties  occur  about  the  mines, 
and  steatite  abounds  in  some  parts.  The  hypogene  rocks  are  OTer- 
bid  by  clays,  shales,  and  a  mass  of  sandstone,  which  appears  to  be 
continuous  with  that  which  caps  Table  Mountain. 

The  ffraniie  and  yne'tas.^-l  c«uunt  perceive  that  the  gneiss  under- 
goes any  change  in  the  vicinity  oi"  the  mines.  Specimens  92  and  1^3 
of  the  collection  *  sent  to  illustrate  these  obser\  ations  will,  I  believe, 
be  fountl  to  differ  from  95  only  in  having  undergone  decom posi- 
tion, which  latter  is  a  fair  sample  of  the  rock  of  the  country  ;  and 
these  two  were  taken  from  within  a  few  yards  of  each  otlicr  on 
either  side  of  the  axis  of  Concordia  Mine  (Ilesther  Maria),  The 
centres  of  the  axes  are  very  frequently  composed  of  granite,  but 
this  is  not  always  the  case ;  and  I  do  not  know  that  I  have  seen 
•Dy  mine  where  granite  is  nut  to  he  found  in  the  works,  though 
the  gneiss  may  meet  in  well  defined  character  and  with  opposite 
dip  over  it.  In  this  country  I  have  stood  on  granite,  with  gneis« 
forming  the  sides  of  a  ravine  on  either  hand,  with  continuous  dip. 
I  have  also  aeeii  hornblcnde-scliist  (fels[iar  and  hornhlende)  [>as5!ng 
hisensi]>ly,  as  it  were,  into  syenite  aud  greenstone  of  perfectly  well- 
marked  characters,  near  Pella,  The  ravine  just  noticed  is  hetween 
Peiltt  Missionary  Station  and  a  detached  station  called  Klein  Pella. 

Metalliferoits^'  rum^  and  (Lies, — The  surface  of  the  metalliferous 
"  runs,"  whether  formed  in  the  centre  of  granite  or  not,  is  much 
fissured  in  the  direction  of  the  magnetic  meridian — neai'ly,  as  well  as 
in  others ;  and  these  fissures,  together  with  the  lamination-planes  of 
gneiss  (indicating  dip  and  strike),  give  the  only  appearance  of 
ilarity  to  the  deposits  of  ore  which  they  present.  The  surface, 
thus  cross-fissured,  is  softened  to  a  coosiderahle  degree,  and  generally 
;nta  a  dark-hrown,  iron-stained  aspect,  which  is  often  risihle  at 
distance  of  a  mile  or  two.  The  rocks,  in  fact,  over  these  axes  have 
-tmdergone  great  decomposition,  and  some  of  their  surfiices  often 
present  a  bright-green  stain  of  sdicate  of  copper.  Lumps  of  oxide, 
of  a  rounded  form,  are  often  found  on  the  surface ;  probably  half  a 
ton  haj)  been  picked  up  on  the  hill  on  the  declivity  of  which  the 
works  of  this  mine  (Springbok)  are  carried  on.  Some  fine  specimens 
of  the  same  ore,  of  a  still  more  compact  nature,  and  containing  as 
much  as  6f>  per  cent,  of  copper,  are  found  in  the  fissures  or  on  the 
surface,  AVIieu  these  are  followed  downwards,  they  often  wideu  at 
first  into  good-sized  veins,  which  give  promise  of  a  rich  return  of 
ore;  but  when  a  depth  varying  from  4  or  5  to  25  feet  is  reached, 
they  are  generally  found  to  contract,  and  sometimes  they  ternunate 
abruptly.  In  either  case,  ihey  are  rarely  1  raced  beyond  that  depth, 
though  occaiiionally  the  dip  of  the  rock  carries  them  somewhat 
fbrther.    At  a  greater  depth,  purple  sulphurets  are  found  ;  and  these 
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give  way  to  pjrites,  which  &re  conUiticd  rither  is 
musei  of  slightly  decomposed  febpathic  granite  («io 
78)»  or  dilTused  in  gmtns  in  the  sabstaooe  of  the  granite  (i 
83  to  85). 

In  fact,  the  formation  of  all  these  ores  seems  to  he  the  rrvttU  of  a 
process  of  infiltration,  by  which  the  original  constituentj  of  tlie  rock 
are  gradually  remoTed,  and  their  place  oocapied  by  silicatei, 
or  purple  and  yellow  #iilphiirctf ,  as  the  case  may  he ;  tbr 
ana  ox^ides  genrratly  occurring  on  the  surfaee,  the  nilphiifeli ' 
Masses  of  oxide  of  iron  in  a  state  to  be  acted  on  by  the 
oflen  found  on  the  surfuce  of  thetM?  metallic  axes.  Snip] 
molybdenum  is  found  nccumulated  with  copper-pyrites  at 
and  at  Kildunem  ;  and  tuoffttate  of  lime»  iu  a  lump  of  about  a  i 
weight,  was  found  enctosea  in  a  mass  of  red  oiide  of  copper,  i 
Springbok  Mine.  Manganese,  too,  has  been  found  in  iraiioiia  piili 
of  the  couutT}'.  And  near  Gami  1  found  green  oxide  of  chfoaH 
accamulateti  in  small  quantitiet  bitnten  the  layers  of  gnciH  m  tm 
**  axis  of  disturbance "t- 

In  some  few  cases  the  "axes  of  disturbance^*  are  traeambJe  Ibr  1*1 
a  veiy  short  distance.  At  Xnbabeeb,  for  instance,  one  of  the  axei  il 
teen  on  one  wall  of  a  ravine,  but  1  could  find  no  tr»ee  of  it  oo  the 
opposite  side ;  the  gneiss,  howe\  er,  there  assumes  so  grmifte-liiie  mt 
appearance,  that  the  dip  and  strike  aresoaroely  diathtstiislMibfe;  md 
this  is  often  the  cai^e  in  tluv  country*  Indeed  I  fitufit  m  watUtrti 
great  proctical  ditHculty  oiYen,  to  say  whether  a  rock  m 
Koeias;  therefore  1  call  ihcffe  rocks  "gneisa-Uke  granite'*  or  ": 
ukc  gnei.is,*'  according  to  their  apfiearaiiee. 

Hyftotfirw  o/ortfftn  of  the  metalli/erous  cmtMimrftAe 
As  tu  the  nature  of  the  procettt  by  which  the  depodtloo  of 
thete  axea  baa  tak«a  fkm^  I  musi  leave  the  aolutkn  of  |]m  mmH&m 
to  abler  and  more  raperioieed  heads  than  mine.    I  can  odIy  iAk 


•  The  fiinnatioD  of  g  tod  of  the  *ulphurrt  amy  le  »|]ii*iritctl  hj 
Htul^;  tbr  grsdoftJ  iiiAlliution  uf  •Bii.l]  niAitm  »!  Uk?  %ainr  mairrul,  try 
Btas  79,  ))2-d&,  sad  Hm  eoiit^lMkwi  ul  a>«  pwcess  by  Uie  rNie«sl  «l  ti«' 
«ilnlr«  and  Its  ifisplieMMsil  bj  yfiltat.  (S«  iptdaew  W  nd  tK 


will  Ulotlnle  tiM 


preetss  Willi  the 


dk 


tht  fdipar  wiU  in  tome  be  seta  joM  tiuirfd  vitb  tlte  tiwtaet  of  the 
oalv  ilighDx,  H  St  111  ilecompoaed*    Neil,  the  UUimt  bas  )otl  its  ^ 
stni  retaias  it*  rnrvUlUoe  fisrai.    Agsia,  the  cmnOtaarts  af  tke 
ksEfo  ilorast  duaii^M-arrd,  but  the  disnft  Is  kaawa  hf  tke  fiiiB|1ik ; 
dscenpotnl  mto  diy,  eoloortd  by  oxide  ae  littcBta,  silbirtay  le 
Noa.  &I»  57,  snd  t(K-ia  will,  t  ihitik«  sbow  tbiss  chaatai 
t  Ptrii«|»  I  ought  to  A[>ol«;(i/r  ft^r  ihr  umj  of  ikk  «sprsilu«  j  bH  I  af|l(r]IM 
which  do  not  prritut^i  \\\m  dip  «f  the  |*iisap  !■  cMh^ 

lethtthtM  I  hair  ttiriii  M ,  oo  sHhcr  ikh  af  wWrik  Ito  #p 

MS  RMfly  tht  stBt  for  nika*    Tbe»e  lais  I  weald  call  ^nmwl  Ampar 
of  the  fonnsr  hiad  aT  nm  pntmt  rvj  liltle  sMirilia  mtanmrt  km 


Soaie  oc  the  fonnsr  hiad  «f  aiM  wraeai  ray  liltle  sMitflia  ■iiBMian  la  asito 
el  thiir  eaarsai  hal,  I  lhiak«  are  tnead  for  a  mmU  dhlaaw  (mUtk  Ihsf  atea 

■^  hi  ftiiiH  ITiil Hi  I  fiiiiiiiHj  Ihii  stwiiil  iiiHialiiiiMiihi  lB«iiHitl| 

4yBai«ii»wUchi«Mlsi«lhMieoa«pieMMM).   Maiier  AaBwBlhtfoMdteeaMfi 
iroB,  eopper,  of  ehrome  la  tome  partft.    A  aiias  wu  w«ri«d  ia  oat  |dasa  fo  i 


iroB,  eopper,  of  ehrooie  la  tome  partft.    A  aiiaa  wu  w«ri«d  ia  oat 
I  itsia  et  chiwM  ahich  wis  ttittahca  for 
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such  facts  and  suggestions  as  an  extensive  journey  among  these  de- 
posits, and  those  of  a  different  class  (in  the  uorthern  district)  which 
I  shall  presently  descrihe,  has  presented  to  me,^ — premising  that  in 
this  part  of  the  country,  as  far  as  my  observation  goes^  it  is  only  in 
t/ie  axes  of  disturbance  that  deposits  of  metal  have  taken  place.  A 
spot  of  granite,  ahout  the  size  of  my  hand,  surrounded  by  silicate  of 
>pper  iu  qwartZj  on  the  road  to  Kok  Fonteio,  is  the  only  exception 
am  acquainted  with  ;  and  even  here  the  change  of  country  may  be 
said  to  have  commenced,  though  one  metallic  axis  at  least  does  occur 
beyond  it. 

I  That  the  deposit  of  metals  is  in  some  wny  connected  with  the 

^^-passage  of  water  thTongh  the  rocks  is  shown  by  several  facts,  1st.  At 
^B^an-der-Stell  Mine^  which  is  a  shaft  sunk  by  a  Gnvemor  of  the  Cape 
^"(of  that  name)  ia  1680,  a  deposit  of  dendriform  silica  coloured  with 
silicate  of  copper  lines  the  inner  wall  of  the  shaft  (see  specimen  97). 
2ndly.  My  friend  Dr.  Atherstone  found  tlie  jaw  of  a  Dasje  (Hyrax 
Capensi-a)  stained  green  with  silicate  q^  copper ;  and  at  Spectakel 
^line  a  frog  was  found,  in  a  dried  state,  coloured  by  the  same  mineral. 
The  waters  of  this  country  are  generally  brack,  containing  chloride 
of  sodium  in  considerable  quantities  (nil  the  felspar  is  soda-felspar). 
Then  the  decomposition  of  the  felspar,  its  colouring  by  oxides  and 
silicates,  and  its  cnnversioii  into  clay,  are,  I  think,  evidently  the 
results  of  water-aciion.  Aa  to  the  tjuejstion,  whicli  of  the  mineral 
constituents  of  the  rocks  first  gives  way,  I  hope  the  fipecimens  here- 
with sent  for  illustration  will  put  geologists  at  home  in  as  good  a 
position  for  judgment  ws  my»ti\i.  The  water  seems  to  me  sometimes 
to  penetrate  between  the  layers  of  mica,  conveying  with  it  the  copper; 
and,  from  the  position  so  taken  up,  to  have  attacked  the  felspar  in 
some  cases  ;  but  in  others  the  felspar  seems  to  have  undergone  con- 
siderable chauge  whiJe  the  mica  is  intact.  Again,  the  quartz  appears 
to  be  the  first  to  suffer  in  some  iMstances,  and  to  he  the  last  in 
others. 

Relative  elevation  of  mines, — Tlie  different  degrees  of  election 
of  the  several  deposits  of  ore  do  not  appear  to  me  to  exert  any 
marked  influence  on  them.  At  Springbok  the  mine  is  about  3000 
feet  above  the  sea,  and,  perhaps,  600  above  the  adjacent  phiin  ;  at 
Concordia  the  elevation  ia  about  the  same,  but  the  **  nin"  is  on  a 
plain,  and  in  a  hill  of  slight  elevation.  At  Ilcukries  it  is  on  a  plabi, 
^^nd  these  are  all  productive  places. 

^f  At  Rietberg  the  run  is  near  the  stiniinit  of  a  mountain  4500  feet 
tiigh ;  at  Spectakel  the  elevation  is,  I  think,  800  feet  above  the  sea- 
level,  at  the  foot  of  a  high  hill. 

Other  agencies  besides  water, — What  effect  terrestrial  thermo- 
electricity and  its  consequent  magnetic  pbnenomeiia  may  have  od 
these  deposits,  i  know  not.  These  metalliferoua  rocks  generally 
run  nearly  in  an  east  and  west  direction,  that  is  with  the  strike 
of  the  country  i  but  Spectakel  is,  I  believe,  a  N.W.  **ruu,"  though 
there  is  some  obscurity  about  it.  I  should  not  wonder  if  it 
turns  out,  like  Nababeeb,  to  he  a  meeting  of  two  axes.  I  fonnd 
^~^e  walls  of  two  of  the  cuttings  on  the  Concordia  property  affect 
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the  magnetic  needle.  At  the  spot  where  the  exprnmcaU  wt  tfiidL 
the  rock  was  granite  or  gneiss,  with  verr  little  appeartnot  of  tros  i 
but  still  a  detached  piece  of  it  at  one  spot  affected  th«  ttodk.  I 
will  further  examine  this  point  *, 

The  yield  of  the  minet. — As  to  the  prognoaifl  of  tbeae  miatl^  I 
cannot  at  present  regard  it  as  favourable.  This  mine  (Spfftflfbok) 
continues,  at  the  greatest  depth  yet  worked,  to  field  abiindatit  iMli 
and  sinull  vi'ins  of  good  oxide  and  sulphurets ;  but  the  de|itli  dnm 
not  fxm'd  40  feet  at  the  most. 

At  Concordia  the  proportion  of  stone  to  the  pjritet  if  f«fj  gpMi 
at  the  sanw  ditJth ;  and  the  rock  »eetns  likely  to  be  ft  hm  wm- 
tnetidlie  febpathic  granite  at  a  few  fathoms  deeper. 

At  Schiiii{>  River  Mine«  about  four  miles  K*  of  Spefftolbo^  ft  iMii 
driven  through  the  base  of  the  hill  at  neht  angles  to  tbc  iMim  if 
the  ore,  cuts  through  hard  and  uniUnwd  grmuitc-rock.  Udmi, 
from  the  e?itlent  connexion  of  these  depottts  with  the  mttium  sf 
water,  and  the  shght  depth  to  which  the  hardness  of  the  rock  mablis 
us  to  penetrate,  I  think  it  would  be  unreasonable  to  look  for  rkk 
deposits  at  any  great  depth. 

Northern  district, — \  cry  different  from  tboae  which  I  li«Te  cle* 
scribed  are  the  deposits  of  ore  in  the  Tirinity  nf  Heokrirs,  wad 
thence  ascending  the  Orangi*  Ttirer  to  PrlU*  The  rocks  of  tUf 
part  of  the  rountnk'  are  nrtncipally  mica-schiKt,  homblrttdk  ftclitfl, 
and  c'hloritic  and  ft'l.tpuihu-  roiksi,  with  occasional  large  beds  of 
gneiss,  Tliese  are  pfnctrated  hv  granite-dykes  in  eeny  diftcliM| 
niAnj  taking  thr  hue  of  strike^  others  rutting  the  utrata  ai  all  aa^a. 
I  cannot  help  thinking  that  the  close  situdy  of  the  rocks  of  tlat 
country  will  greatly  modify  the  opinions  of  grologisti  M  to  lilt 
relation  between  granite  and  goei«»  and  other  roetAaHff|i]ile  roekk 
I  have  leen  a  gnnite-Teiii  of  a  nerpeniine  form,  not  1 )  inch  wid^ 
and  lets  than  2  feet  in  length ;  the  gneiss  thiotiffa  nhirh  tt  poaMi 
wu  not  «t  all  diitiirbed.  Again,  I  hare  aieii  ia  |«niii  afipawa^y 
iiolaled  maaica  of  granite,  mm  the  bIm  of  one'a  hamd  to  llMt  m 
a  maaa  of  many  tons  wckliL  Many  such  thbgs  as  theae  wmm 
to  mt  to  throw  doubt  on  tbe  queatioD,  whether  grmnile  ahvaja  pBiM 
tratrf]  the  strata  from  below. 

Occitrre«ee  of  ort  in  the  ftorthem  di*irici. — I  Have  said  UmH 
the  Dratige  Iliver  cimntry  is  coinpoeed  of  bornblendic,  micac«o«iy 
and  other  rockn,  and  is  penctratca  by  granitic  dykes  and  maaaes^ 
Oxideai  sulphurets,  ulirates,  and  carbonates  of  cop|>rr  occur  in  sanaD 
maaaeSy  dissexntuatnl  Uirmigh  the  ojilaUtne  veins ;  and 
in  tbe  rocks  or  their  margins.     The  vcma  which  contain  the 

•  Sines  1  Aaisbed  Ikk  tetter.  1  tiavs  BMdt 
MMW  of  ipiogbok  lliaa,  and  1  have  latta 
ihnliis  tilkfit  ttfitrrt  an  tWt  if  nils    Tadccit  it 
ti^t^tnm  tti  propsf  diwrtiw  in  aim 
|ilff  of  th«  nunc.     lir.  Gmm  SMlMad  BS  la 
votord  to  free  u  rnneli  at  pawfMefroM  aS 
Ibe  will,  driachsii,  oa  tbe  nssilla.    fi 
am  oi  the  wall 
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ore  «re  generally,  1  think,  those  which  are  inteqiosed  between  layers 
of  felspathic  rock,  with  more  or  hs9  of  horiihleiide,  and  its  varieties. 
They  are  composed  chiefly  of  quartz,  hut  felspar  and  mica  may 
generally  be  ibund.  The  copper  appejirs  to  he  chiefly  superficial, 
as  the  remoYal  of  a  few  feet  of  the  rock  usually  suffices  to  get  rid 
of  all  stain.  These  masses  of  crystaUiue  rock  are  often  spindle- 
shaped,  interposed  between  the  strata ;  capable  of  being  entirely 
removed  by  digging  a  few  feet  deep,  yet  often  bending  the  strata 
OQ  either  side.  In  veins  thus  formed,  and  in  masses  of  quartz,  I 
hare  found,  besitles  the  infinite  varieties  of  hornblende  and  actinolite, 
the  following  minerals  :  schorl,  octohedral  irou-orc,  garnets,  a  white 
mineral  very  soft,  but  fusing  with  bubbling,  rcsemhliug  tremolite,  but 
harder,  and  phosphate  of  lime  in  hexagoaal  prisms,  4  inches  long: 
the  last  I  thought  an  interesting  discovery  ;  I  believe  that  some  cry- 
stals of  much  smaller  size  have  been  found  at  Boute  Koe, 

The  orerhfifiy  quartette  and  other  beds. — Restjjig  on  these  meta- 
morphie  rocks  are  a  series  of  beds,  the  lowest  of  which  are  of  a 
hard  qimrtzose  nature  ;  indeed  the  silica  infiltrating  the  gneiss,  and 
Kupplying  the  place  of  the  felspar  aud  mica  removed*  often  gives 
the  beds  the  appearance  of  quartzite,  conformable  with  the  meta- 
morphic  rocks.  I  was  couvincefl  that  this  was  the  case  at  Springbok  ; 
but,  when  I  saw  the  whole  side  of  a  niowntain,  as  T'Quaib,  formed  of 
this  quartzite-rock,  1  hesitated  in  assigning  to  it  this  origin,  Snbse- 
quent  observation,  however,  has  quite  convinced  me  that  1  was  right. 

The  upper  beds  are  much  softer  ;  Bome  of  them  are  composed  of 
clay,  aud  contain  fosml  vegetable  impresmonjs.  A  more  hard  and 
compact  sandstone  presents  a  well-defined  ripple-mark.  These  beds 
are  generally  horizoutally  disposed,  aud  appear  to  have  undergone 
but  little  change  since  their  deposition ;  though  some,  which  rest 
against  the  liills  near  Byzonder  Meed,  seem,  however,  to  take  an 
inclination  from  the  position  in  which  they  were  deposited.  But  I 
hope  to  make  a  collection  of  fossils  from  these,  and  to  write  another 
letter  about  them. 


[Note. — Observations  of  the  Copper* diitricts  of  NnmaquaJand  will  be  found 
in  the  *  Iteporta  of  tlie  SurvRyor-Ceneral,  Charles  D.  Bell,  Eaq.,  on  the  Copprr- 
fields  of  Little  Namaqualand.  &c,/  CapeTowOr  1S53»  M.  Delesse'i  '  Notice  sur  les 
Mines  de  Cuivrc  du  Capde  Doune-Espemnce/ .Annales  den  Mines,  ]8j5,  vol.  viii, 
p.  18<»;  the  *  I'rousional  Report  upon  ihe  Nature  and  Gejierul  Clmractcr  of  the 
Copper  Districts  of  South  Namaqimland,  by  A.  Wylcy,  Esq.,  Geol.^Surveyor  to 
the  Colony  of  the  Cape  of  Good  Ilope,'  Cape  Town,  1856. — Edit.] 


Febhuary  20,  1857. 
ANNUAL  GENERAL  hSEETtNG, 
"[For  Report!  and  Addresi  see  the  beginning  of  this  volnroe.] 
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February  25,  185/. 

John  Calvert,  Esq.,  C.E.,  liosbrin  Castle,   Co.  Cork,  was  elected 
a  Fellow. 

The  following  communications  were  read  : — 

I .  Notice  of  the  iate  Earthquake  at  Crete.     By  H.  S.  Okglet, 
Esq.,  H.M.  Consul  in  Crete. 

[Forwarded  from  ibe  Foreign  Office^  by  order  of  Lord  Clareodoii.] 

This  notice  was  communicated  in  three  despatcbes  relating  to 
**'•*  *'"*»rrence  of  the  earthquake  in  Crete,  iia  October  1856,  which 
was  accoTnjM^.;^^  with  much  destruction  of  property  and  losa  of  liff 
at  Lanea,  Ketimo.  ^^^  j^e  neighbouring  villages. 


2,   On  ^o/«^REMARKAiiLEjvi,j,gK^L  Veins. 
By  Professor  U.  f.  Ansted,  M,a\.     F.R.S.   F.G.S. 

In  a  preiioua  memoir  (Quarterly  GeologicaIJou,j.ual  vol.  xii.  p.  14-1), 
I  have  described  the  conditions  of  the  great  copj^e/ioje  of'cobre  ill 
the  island  of  Cuba.  I  have  now  to  offer  remarks  Ot,^  three  lodes,  nt 
rather  groups  of  lodes ;  one  in  the  central  part  of  it\Q  same  islin^l 
(Cuba),  and  the  others  situated  in  the  Uuited  State*^  ^f  NortJi 
America, 


1 


I .  On  the  San  Fernando  Copper  Lodes,  near  Cienfuegos  itm  C^^ 

The  central  part  of  theisknd  of  Cuba  is  not  unknown  as  a  v 
district^  although  up  to  the  present  time  no  great  dcvelopineu; 
lodes  has  been  recorded. 

This  district  may  be  described,  geologically,  as  consisting  of  grHnht* 
and  syenites  (passing  into  other  crystalline  rocks  of  a  por]  ' 
nature),    partly  covered   with  a  brecciatcd   and   highly    cal. 
conglomerate.     The  crystalUne  rocks  form  the  mountain-cli 
Trinidad  on  the  south  coast  of  Cuba,  and  occupy  a  valley  bey  on 
range  towards  the  north,  where  the  bed  of  a  river  lays  bare  a  ti 
surface  of  syenite,   crossed  by  systems  of  veins  of  felspar,  spotteT^ 
occasionally  with  siber-ore  *. 

Beyond  this  valley  towards  the  north  is  the  range  of  hills  contain 
ing  the  San  Fernando  lodes.  The  hills  are  of  moderate  elevation 
(not  generally  reaching  10l>0fcct  above  the  sea),  somewhat  scarped 
towards  the  south,  and  having  moderate  slopes  towards  the  north. 
They  arc  composed  of  a  rock  not  unlike  that  described  m  my  previous 
memoir  on  the  Cubre  mines,  and  widely  distributed  in  some  form  or 
other  throughout  Cuba,  Here  also,  as  elsewhere,  the  passage  from 
a  true  porphyry  into  a  calcareous  conglomerate  of  angular  stones, 

*  I  observed  in  one  place  a  striking  instance  of  the  intersectioTifc  and  heavij 
of  a  vein  of  felspar,  and  some  crast-reins  taid  bare  on  the  bed  of  a  river  for 
«trca  of  »evt>ral  acres.     I  have  not  »eeii  a  ntorci  perfect  example  of  its  kind  in 
l>an  of  the  world. 
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in  many  pliices  so  gradual  as  to  render  it  almost  impossible  to  draw 
the  line  between  them-  The  large  per-centage  of  calcareous  mBtter 
is  verj  characterislicj  and  the  rock  olteu  decomposes  into  a  rich  axid 
valuable  soil. 

Still  further  to  the  north  the  conglomerate  character  Is  better  de- 
fined ;  and  Bt  a  distance  both  towards  the  north  and  west  a  compact 
limestone  appears  to  overlie  it.  The  general  range  of  the  rocks  and 
lodes  may  be  stated  as  approximately  east  and  west  with  a  northerly 
dip.     There  are,  however,  local  exceptions. 

In  the  mineral  field,  as  at  present  known,  there  are  two  principal 
groups  of  lodes,  of  which  the  northern  has  been  most  examined. 
Both  are  in  the  same  kind  of  rock,  and  they  are  parallel  to  each 
other,  and  at  no  great  distance  apart.  They  are  very  easily  recog- 
nized at  the  surface  by  a  strong  outcrop  of  quartz  and  oxide  of  iron, 
the  latter  often  colouring  the  former  of  a  bright  vermilion  tint.  The 
quartz  is  often  spongy  and  cellular,  but  sometimes  compact.  The 
width  varies,  occasionally  reaching  fifty  feet ;  and,  although  obscured 
by  a  rich  tropical  vegetation,  there  is  no  difficulty  in  tracing  one  of 
the  lodes  for  upwards  of  a  mile  continuously,  and  at  intervals  towards 
the  east  for  a  further  distance.  The  total  breadth  of  mineralized 
ground  occopied  by  the  two  groups  of  lodes  is  about  1 200  yards. 

There  are  two  well-marked  lodes  in  the  northciTi,  and  three  in  the 
southern  group,  and  all  appear  to  be  cut  off  towards  the  west  by  a 
change  of  ground  on  the  other  side  of  a  gorge,  along  which  runs  the 
itream  called  the  Arroyo  de  la  Bermeja. 

The  lodes  are  all  nearly  vertical ;  but,  while  the  two  northernmost 
dip  a  little  towards  the  north,  the  others  seem  to  miderlie  south. 
The  northern  lode  is  that  on  winch  mining  operations  have  been 
chiefly  carried  on,  and  here  teu  pits  were  sunk  at  intervals  along  a 
distance  of  about  800  yards.  Most  of  these  pits  went  down  at  once 
At  very  shallow  depths  into  dejjosits  of  rich  decomposed  ores  of 
copper,  through  gos-^an  consisting  of  iron-oxide  and  quartz,  with 
occasionally  a  good  deal  of  blende.  The  ores  included  blue  car- 
bonates of  copper,  red  and  black  oxides  and  purple  and  yellow  sul- 
phurets*,  besides  decomposed  carbonates,  oxides,  and  sulphurets.  Of 
these  ores,  not  less  than  ten  thousand  tons  were  extracted  and  ex- 
ported from  Cienfuegos.  It  may  safely  be  assumed  tliat  these  could 
not  have  averaged  less  than  15  percent.,  and  they  were  probably 
much  richer.  The  deepest  pit  was  32  fathoms,  but  the  principal 
workings  are  very  much  shallower  than  thisf- 

At  the  time  of  my  visit  the  lode  exposed  in  the  bottom  atone  point 
was  35  feet  wide,  includitig  abnut  5  feet  of  **  horse*'  or  barren  ground. 
The  hanging-wall  was  soft  and  loaded  with  mundic,  which  penetrated 

\  •  The  sulphurets  seen  were  for  tlie  moat  part  pa!e-coloured  nnd  h&rd,  and 
^\  bokeil  poor.  ,A  tarapk  of  tbb  kind,  however,  yktiied  on  analysis  17'80  per  cent, 
H|^Qf  copper  and  7  cmnces  of  stiver  to  the  ton  af  ore. 

^^B  f  Prom  a  fttatement  made  by  the  late  rtvrner  af  the  mme,  I  leam^  that  during 
^^■Ihe  vear  ending  1st  July,  1856,  and  ther^ure  since  my  visit,  about  'IBO  tons  of  ore, 
W  averaging  I  *  per  cent.,  were  shipped  for  Swansea  ;  and  almut  ^00  tons,  itippoAed 
I  to  be  at  leait  equally  good,  were  suld  to  itie  Untied  States,  the  total  value  being 
I        CI 2,000,     During  that  time  the  avcmge  number  of  bauds  is  stated  to  he  ten  men. 
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and  impoverished  the  upper  side  of  the  lode.     Ne«rrr  the  Iboi*! 
the  ure  cotiaisted  of  rich  yellow  siilphuret  of  mtl  imdl?.  The  i 
and  horsff  of  ground  were  of  the  usual  congioiQeritA,  PQt  of  ?etj 
e tall i Tie  nature. 

The  other  lode  of  the  uortheru  group  hat  ako  been  nink 
ore  was  found  under  siruiliLr  conditioiii).     The  lodrs  of  tbr  aoathifii 
group  are  tiimilar  in  outcrop,  but  the  operation!  hitherto 
are  too  incoujiiderable  to  justify  any  eouclusioiiA. 

The  San  Fernando  Uxles  possess  considerable  interest  to 
to  scientific  mining.  Their  dimensions  and  the  nature  of  tbtir 
crop,  the  associated  miaerals,  the  ealcareouii  nature  of  the 
country,  the  existence  of  horses  of  barren  country  within  the 
and  the  extraordinary  richness  of  the  bunchcn  of  ore  near  tbe  ^vuHtm, 
are  all  phitMionienn  worthy  of  notice^  not  only  in  thcmielvM^  but  whca 
eonsidi'red  by  the  side  of  the  great  mincriu  deposit  of  C«jbre  in  lo 
tunny  rrspccts  analogous.  Thr  di»tnncc  from  (-obrc  (ai  mtielk  m 
350  miles)  dnest  not  lonsea  the  interest  thuji  rxcitL*dt  at  iIm 
are  much  more  geological  than  topui^ranbiaih  Aii  tlierc 
exist  other  ctjpper-districts  in  the  inland  still  further  wrst,  ooC 
workedp  and  only  known  by  their  rich  outcrops  under 
iimilar  circumstances,  the  island  of  Cuba*  already  remarkable  lor  iH 
mineral  wealth,  may  ^>e  expected  to  prt^icrve  for  some  time  to 
ita  extraordinary  reputation  in  thi«  respect. 

Tlie  distance  of  the  Snn  Fernnndo  niining-district  from  tlie  harbov 
and  town  of  Cienfnegos  is  about  twentv-eight  English  miU%,  ami  a 
Une  of  railway  from  tke  town  to  Villa  ciara  crossM  thceountrpi 
fouHeeii  milea  to  the  Dortb. 

2.  Ofi  MMM  Copprr  IahIcm  near  SykraritU,  in  Mi^fpttmd* 

Tlie  eastern  flanks  of  the  great  moununin-chain  of  eattem  VortJi 
America,  iind  the  comparatively  low  ground  near  the  monntama  to- 
wards the  east,  are  remarkable  as  exhibiting  in  abundance  metaiiMr- 
r»hic,  and  even  igneous,  rucks  in  brlts  highly  nicLincd  and  of  thrnMHt 
varied  charnctpr,  while  the  chief  axis  of  the  mouutain^cbato  often  tsm- 
abta  of  stratified  foBsiliferous  rocks  but  little  altereil.  Amofi^  tW 
metamorjihic  belts  numerous  metalUferous  veins  hare  been  alrmdj 
dtflcorered  and  partially  worked  in  Peimsylvaniii»  Manrbuid.  ¥tf|Jn^ 
and  North  Carolina,  and  as  they  possets  ccruin  (tecuuiritiee  b  eiM»» 
man,  an  account  of  the  most  cb«nicteriit)e  of  then  will  not  be  wkk- 
out  value. 

In  the  winter  of  1854  1  had  occMJop  to  rtnt  aone  aunii  not  lar 
from  the  Sy  kes^  ille  station  on  tbo  Baittmore  and  Ohio  ritlraMl.  abont 
twelve  miles  eai»t  of  tbo  flltii  Bi4g<^  ^^  thirty *two  milef  wwl  of  iIm 
eity  of  Baltimore. 

The  cemtij  hert  fiimrfiiief  ti  osed  nx^ka  na^jmg  N J9.S. 

and  8«8.W..pAnD^  to  the  tnoi  imn,  and  Atf/fSm  u  m  hifjk 

KMle  to  the  E.S.E.  The  rock*  uicittde  ifpnite^  a  band  or  llmertopt, 
ana  a  mass  of  steatitr,  all  «e«n  brtore  reachio|t  SykearUle  fraa  tke 
In  the  immedwtr  neigh l»ourhot»<l  rhey  include  decomi 
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tilcose  and  chloritlc  bands  and  steatite,  and  micaceous  fikte.  In  the 
ii&rd  schist  witk  magticsian  rocks  are  occasional  bands  of  hard  grit- 
stone, and  here  also  occur  tbc  mineral  i  eins,  the  outcrop  of  which  is 
parallel  to  the  stratification^  and  which  not  unfrequently  project  above 
the  general  level  of  the  country,  owing  either  to  the  hardness  of  the 
teinstoue  being  greater  than  that  of  the  enclosing  rocks,  or  to  the 
latter  decomposing  more  readily  than  tbe  former. 

The  diagram,  fig.  1,  p.  244,  is  an  eye-sketch  of  the  surface,  showing 
the  relative  position  of  the  lodes  and  the  various  rocks.  The  veins  are 
nearly  vertical ;  but  the  one  best  known  (a  a)  appears  to  dip  slightly 
to  the  W.  or  W.N.W.,  as  indicated  in  the  transverse  section^  fig.  2. 

This  vein,  which  is  of  some  importance,  and  which  may  here  be 
called  the  Springfield  iode^  crops  out  as  a  projecting  ridge  severa! 
feet  wide,  composed  of  hard  ferruginous  quartz,  with  very  numerous 
diflseniiuated  crystals  of  magnetic  iron-ore.  At  Mr.  Tyson's  mine 
(see  plan,  fig.  1 ),  a  string  of  this  ore  was  found,  varying  in  thickness 
from  10  inches  to  as  much  as  10  feet,  going  down  towards  the  south 
in  a  kind  of  irregular  pipe,  always  on  the  course  of  the  lode,  as  shown 
in  the  diagram,  lig.  3.  A  shaft  being  put  dawn  about  10  fathoms, 
considerable  supplies  of  iron-ore  of  excellent  t|UHlity  were  raised, 
consisting  of  protoicide  and  peroxide  of  iron  in  crystals.  On  con- 
tinuing the  shaft  downwards  a  change  took  place ;  the  course  of  ore 
and  the  condition  of  the  veinstone  presented  an  altered  character, 
and  the  fine  pure  and  crystalUne  oxide  of  iron  became  spmtted  and 
mixed  with  iron-pyrites,  while  horses  of  dead  ground  split  the  vein 
and  altered  its  character.  On  tbe  upper  side  of  these  horses  also, 
considerable  deposits  of  cop  per- pyrites  were  found,  and  I  saw  about 
80  tons  of  such  ore  on  the  dressing-floor  of  Mr.  Tyson's  mine,  esti- 
mated to  j-ield  14  to  IH  per  cent.  The  depth  of  the  shaft  at  the 
date  of  my  visit  was  50  fathoms,  and  no  troublesome  quantity  of 
water  had  been  met  with.  In  the  bottoms  the  lode  was  described 
ae  consisting  of  a  good  course  of  copper-pyrites  on  tbe  foot-wall, 
associated  with  mRgnetic  iron-ore,  some  silicate  and  carbonate  of 
copper,  and  some  nnmdic  ;  the  copper- pyrites  being  readily  separable 
by  hand-picking.  The  lode  had  not  become  settled,  and  the  ore  still 
occurred  chiefly  on  the  fork  of  the  horses  of  dead  ground,  and  in  a 
comparatively  narrow  belt  going  down  south  on  the  vein. 

The  same  band  of  quartzose  rock  in  schist  that  contains  the  course 
or  pipe  of  ore  worked  in  the  Springfield  mine  is  again  seen  at  the 
surface,  and  has  been  sunk  upon  in  an  adjoining  property  to  the  north. 
Two  other  similar  bands  parallel  to  it  and  at  a  distance  of  only  a  few 
fathoms  are  characterised  by  the  same  peculiar  kind  of  gossan,  and 
others  have  been  observed  between  this  tract  of  country  and  the 
mountains  of  the  Blue  Ridge.  In  all  these  cases  the  outcropping 
veins  are  harder  and  less  decomposed  than  the  intervening  country, 
while  parallel  quartz-ledges  alternating  with  bauds  of  talcose  schist 
are  common. 

At  Carrol  Mine,  about  two  miles  north  of  the  Springfield  Mine 
above  described,  mining  operations  have  been  carried  on  to  some  ex- 
ieut  on  what  is  probably  a  continuation  of  the  same  lode.     Shafts 
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Fig.  1 . — Plan  of  the  Counfrtf  near  Sykenilh.     (About  km 

square. ) 
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have  here  been  sunk,  one  to  12  and  anotber  to  25  fatboms,  aod  adits 
driven  in  from  tbe  hill-si«l{?  to  cut  the  lode  at  convenient  places. 
From  an  adit-level  driven  into  tfie  hill  about  35  fathoms,  blocks  of 
hard  compact  steatite,  deeply  tinged  with  copper-stains,  and  portions 
of  the  lode  with  good  stones  of  coppcr-ore»  have  been  brought.  Ex- 
cellent stones  of  ore  have  also  been  taken  from  tbe  shafts,  and  tbe  in- 
dications of  a  good  copper-lode  were  very  strong. 

Two  miles  still  further  to  tbe  north,  at  a  place  called  "  Mineral 
Hill/*  a  course  of  ore  is  indicated  under  precisely  smiilar  conditions, 
and  8orue  simple  svirface-operatJnns  have  been  commenced  which  show 
that  tbe  copper-pyrites  is  here  nearer  the  surface  than  either  at  Spring- 
field or  Carrol.  At  Fenceburg,  six  mites  beyond,  and  always  in  tbe 
same  direction,  copper-ore  has  been  obtained  to  profit  under  similar 
circumstances. 

It  appears,  therefore,  that  in  this  district  there  are  several  pipe- 
like courses  of  copper-ore  occurring  in  veins  parallel  to  the  stratifi- 
cation, proved  for  a  length  of  at  least  ten  miles  and  at  least  three 
in  number ;  that  the  courses  of  ore  are  individually  of  no  great  mag- 
nitude near  the  surface ;  that  they  are  surmounted  by  a  gossan  of 
crystalline  protoxide  and  peroxide  of  iron  in  a  highly  magnetic  state  ; 
that  the  ore-deposits  underiie  to  the  south  within  tbe  vein  ;  that  the 
enclosing  rock  is  highly  mineralized  j  that  steatitic  rocks  and  talcose 
schists  prevail  near  tbe  orey  parts  of  tbe  veins ;  and  that  the  vein- 
stone in  tbe  intervals  between  tbe  orey  portions  contains  httle  or  no 
magnetic  ore. 

Near  a  remarkable  and  exceedingly  picturesque  spot  called  the 
Point  of  Rocks,  where  the  Potomac  River  emerges  from  a  narrow 
^rge  on  coming  out  from  the  Blue  Ridge,  an  enormows  mass  of 
linumite  or  hydrous  oxide  of  iron  crops  out  and  has  been  quarried  to 
a  considerable  extent.  This  ore  occurs  iu  a  mh  slaty  rock  dipping 
east,  and  appears  to  be  the  gossany  top  belonging  to  several  lodes, 
between  each  adjacent  two  of  which  a  soffc  bhie  shale  intervenes.  The 
masses  of  ore  occur  in  the  form  of  geodes  or  concretions,  with  a  cAvity 
in  the  interior  often  partially  filled  with  clayey  matter.  These  geodes 
are  from  20  to  100  feet  in  length,  and  are  sometimes  round,  but  more 
frequently  much  flattened.  A  partial  attempt  has  been  made  to  cut 
across  the  ferruginous  mass^  but  tbe  width  was  unproved  at  the  time 
of  my  visit.  The  mass  appears  to  extend  for  some  distance  parallel 
to  the  Blue  Ridge,  but  the  ground  is  covered  up. 

There  is  no  proof  of  copper  existing  beneath  tbb  mass  of  iron- 
oxide,  but  it  has  every  appearance  of  being  tbe  top  of  a  lode  which 
may  probably  be  cupriferous.  It  is  evidently  the  gossan  of  an  import* 
ant'  group,  as  blocks  of  quartz  and  masses  of  veinstone  are  distinctly 
traceable  along  the  Unc  of  the  crop  to  some  distance. 


3*  On  the  Copper  Lodes  of  Ducktown  in  Emt  Tennessee, 

In  the  eastern  comer  of  tbe  State  of  Tennessee,  near  the  point 
where  that  State  meets  North  Carolina  and  Georgia,  and  not  far  fronn 
Virginia,  is  a  small  depressed  mountain  tract  in  the  Central  Alle- 
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glmnies^  cmsaed  nearly  At  nght  imgl«t  by  the  Ocooee  riwr*.     Tlui 
itistnct  and  the  corresponding  rocks  in  the  State  of  Vii|paM« 
1 01}  miles  to  the  north,  are  remarkable  for  tJte  jirfwim  of 
Inrge  Iode<»,  nil  indicated  by  a  stronglv  marked  fgomm$ 
which   has  bet*n   found  a  ijuantity   of  rirh  copper 4irre  of 
auahty.     These  lodes  have  aUracted  great  n*  i  Amctici^aBi 

the  ore  lying  under  the  go««an  hia  been  ratht  i^ely  worlccJ  m 

foiir  roioea,  and  partly  opened  iu  others,  but  hitherto  withoiit  mutk 
profit,  owing  to  the  euormoiia  coit  of  confe^^axice  from  tht  muica  to 
a  niarktH.  Notices  of  the  mines  will  be  found  in  Whitney**  *  MetalBe 
Wealth  of  the  United  States/  and  reports  on  the  district  harv 
publiBhed  by  sotne  American  geologiata ;  but  little  attentiuti  liaa 

fiaid  to  what  fleems  to  me  a  most  essentia]  featufi6»  and  1 
lere  to  describe  the  lodea  and  the  oiintfil  idd  fhuD  BOli 
during  a  careful  investigatioQ  in  the  winter  of  1854-1 H55. 

The  country  consists  of  altered  taloose  and  ehloritic  tchiatito  ft^ 
bably  of  Silurian  date^  alternating  with  hard  micactaoa 
with  other  rocks  distinctly  crystalline  and  of  a  porpbyrttie 
All  these  have  the  same  K^-^tif'ral  strike  as  the  mooatlUMlll 
brarH  N.  30^  E,  by  S.  :iO'  W.,  and  all  show  a  gMt  MfllluSii  n  ^ 
direction  and  amount  of  their  dip,  which  may  be 
fomily  S.K.  Nt  a  high  pitch.     The  talcose  scfiista 
into  g&rm*t-Mrhist&,  and  sometimes  become  steatitic* 

The  schists  and  other  rocka  arc  trareraed  bv.  or  allmwtv  witlv 
munefoua  btiidg»  teiii^  or  ftringa  of  qtuurta,  hifd  ti 
im^Ar  in  exttnuon  and  tbiekiien,  but  on  the  wlmle 
In  hearing  wiUi  the  schista.  Those  qitarti- strings  arc  aestliar 
larly  stratified  with  the  other  nietamoqdiic  rocks,  nor  do  ibey 
the  stratified  rocks  after  the  manner  of  true  metalliferuu* 
They  rather  sujfgest  a  different  origin^  remiudtug  one  of  the 
gatiiii  strings  of  calc-spar  in  certain  Uuie-rocks,  or  of  ftiiBip  of  idU 
phate  of  baryta  and  gypaum  in  daya.  In  the  Dtudtlown  &tricC,  ai 
tttditttodio  the  map  (diagram,  fig.  •!)»  they  oecuiooallv  diverge  froa 
or  oonverge  towards  c«eh  other :  they  imite  in  one  pboe  to  Ibm  a 
Urge  quartiknot,  and  they  are  somelimea  ••«  croMim  lilt  fclMali 
nearly  at  right  anglee  to  the  direcCioo  of  their  itrtlte. 

The  wiiltn  of  these  reins  varies  from  a  few  inchrt  to  10  or  15  fteC ; 
ar  '  It  or  near  the  surfn*  -  ^  irt«  nAen  hai  a  itnai§  ttn^ 

g  s  or  contains,  dissci  :  trough  it,  a  qvantjty  of  inn* 

(>  V  .11112  A  goasitn.  AS  already  aUiided  to  in  the  eine  of  lim 

ri  ^  Uidra.     The  iroo-oiide  w  jB:enfraQy  a 


and  in  the  fpoi 

the  csmpaaa  to  he  ^^^lM^y 

itioii  nhihm  of  • 


hui  titagnctic  irou-ore  ts  not  u 

the  man  as  a  quart 7  knot,   1 

ofiiBelcd.    n  was  no 

Mtb    Stat  le  are  not  ttncomMaon  in  the  iddita,  eT<n  at 

•BOW  distance  from  the  qilMtHWkropa*  ao  thai  the  eoD  as  in  many 

phoee  either  of  a  deep  oehneeoua  yellow^  darit  nddialB4Mi»am*  or  «ir- 

mffion  tint,  from  the  large  quantity  of  decoBpoaed  innt-oiide  diae  ti 

*  TUs  direr  sftmrsr^  nios  tktcm^  a  aaitee  9V|e  b  the 
eaten  ibe  Uimssee,  ■■  iapwttat  tilbilar}  to 
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Pig.  4. — Map  of  the  Ducktofmt  Mineral  DUtrictt  Tennessee^  [7.S., 
skomiug  the principai  Gogsan-Mes  mui  Quart s-t>eins. 


1.  BlnesUtn* 

a.  FcmigiDinui  Khiati. 

4,  Hpnl  ichisU. 

$.  ToIcoM,  iteaidtic,  tad  gameUferoui 

At  1*  ii  a  small  dcvFlopraent  of  faam- 
blcodic  rotk;  mnd  at  3*.  of  diorite  :  «• 
jnaxk*  tha  pcmtitm  of  a  rnnnrluble  Jmo 
of  (^uBTtE-TOck  referred  to  ia  the  tut. 


Qaofti-Teiaa. 

Approximate  bo'onduriea  of  tbe  different  M^isU. 


The  fo«H&-1od«a  «re  indicated  bj  ahaded  LiOM. 
A  B  «od  C  U,  MasM  at  lectioni,  ftp,  (  «nd  6,  p.  34B. 


t  The  iD«in  portion  of  the  HtwuiM  lode  lunoBT  the  Kfcnm  width  atwrre  itated  doe*  aol 
tend  im  mare  thto  iflOO  jrwdi.    Thofe  we,  howeter,  pnioh  of  iU  cxtetujon  beyond  Uie  point 


nuAed  a,  thoui^h  with  a  mticb  Itaa  vidtb 
TOL.  XIII. — FART  I 
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the  surface.    There  «re  alao  casci  in  which  the  blockt  o^  (|ii«ni, 
forming  the  outcrops  of  Urge  rtins,  are  replAced  or  Moicnpuitd  by 


Figs.  5  k  l\.-^Section»  aerosa  (he  Met  amorphic  Roeki^  •hottiaf  ihe 
Gouan4odea  in  the  Duehtown  Mineral  Dittriet, 

Fig.  5. — Section  fiom  A  to  B  o«  tke  Map.fy.A* 


Fig.  6,— Section  from  C  to  U  on  the  Mof^fy,  i* 

■I  T«nlM>M«  I 

H.W.   1  ^^^^  I 


1.  Blue  •Ut«t. 

2.  Talct»»e  ichi»to, 
S.  Dirk  femiginotia  «clibt>. 


rsr 


blocks  of  ipoiigT  iron-oxide  and  hard  lumpa  of  magnetic 

III  moil  eMM  thiae  veius  are  nearly  vertical,  or  dip  aligihlly  lo  CIm 

ioutli-east. 

Within  the  narrow  beh  rrprcMrnted  in  the  map  (occispTt&g 
four  miles  in  lenjrth  by  one-and-a-half  in  bretalb,  or 
miks),  therr  are  tour  very  rtmarkable  outcroppioga  of 
oiiide,  which  together  form  thr  subject  of  the  prmmt  inemotf.  ^i* 
of  them  an'  iip|»ri»ximntrly  namlld  in  the  northern,  and  two  Otiiat 
in  UiP  BouthPHi  part  of  tne  district.  Thcv  are  of  tity 
extension  iti  \vi\p\\  of  outcmp,  and  of  ver>-  unt^ual  vidth. 
conmTted  mor**  or  less  distinctly  by  qtijirt2-«tnng%  of 
are  many  m  addition  to  ihoM*  marked  in  the  map.  Tbej  wt%  WBB^ 
ikMBally  accompanied  bv  ftohd  ribs  of  quarit*  fomillg  a  fboC>  of  • 
liaQ|bg>waIL  They  all  dip  to  the  soutb-eaat^  the  angit  wring  m 
JUhnnl  partA  of  the  nait  lodt.  la  all  of  Umb  the  sarface  apptof- 
anet  proieoted  by  the  gosaan  la  tittt  of  a  naaa  of  celtuUr  irao^iidt, 
with  more  or  less  quarts,  forminE  the  walln  of  the  rrlU,  and  the  pn>> 
piortioH  of  ftrmxidr  of  iron  is  so  large,  that  under  ordinary  fxpoaait 
the  mass  of  outrroptiing  mineral  prvfmta  a  rusty  appeatanca  af 
naked  rock  with  little  or  no  loiK  so  that  its  dimeoama  can  W 
aasUy  and  accurately  measured.  In  other  ranea,  where  toil  if  fetwid 
upon  it,  the  colour  is  so  deep  a  eermilioo  aa  to  loark  at  oaoe  lltt 
nature  of  the  undeTlying  rock. 

Ttie  exact  cuiiditioo  of  the  racka  endoiiiit  the  ifba  and  kdbi  ii 
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)y  no  meaas  easy  to  determine,  as  they  are  covered  by  vegetable  soil 
and  a  growth  of  forest-trees.  On  the  banks  of  the  Oconee  towards 
the  nortli-west,  the  rocks  seen  consist  of  felspathic  porphyries  with 
ouartz-veins,  alteniating  with  numerous  varieties  of  schist  and  blue 
slate.  Overling  these  are  magnesian  rocks,  consisting  of  talcose  and 
steatitic  sehi^its,  which  seem  to  abound  especially  in  tlie  metalliferona 
portions  of  the  country.  Micaceous  schists  are  also  common,  and 
garnet-sehists  arc  characteristic  of  some  pnrticniar  localities.  Among 
the  minerala  common  in  the  veins  may  he  mentioned  cyanitc,  of  which 
I  saw  large  quantities, — epidote^  not  ao  abundant, — and  common  gar- 
nets, often  extremely  plentil\d. 

Some  idea  of  the  country  will  be  obtained  hy  referring  to  the  two 
sections,  figs,  f*  &  6,  and  the  accompanying  map,  fig.  4,  p.  ^^47,  but 
much  detFiiled  observation  would  be  needed  to  msert  accurately  the 
limits  of  the  various  metamorphic  rocks,  and  determine  the  mode  in 
which  they  pass  from  one  to  another  variety  of  schist  and  porphyry. 

It  will  be  seen  by  reference  to  the  map  that  of  the  four  go&san- 
lodes  the  length  varies  from  600  yards  to  upwards  of  a  mile.  The 
width  is  still  more  variable,  ranging  from  6  or  7  to  40  or  50  feet  in 
three  of  tbe  numi>er,  and  in  the  fourth  averaging  as  much  as  250  feet. 
These  dimensions  have  been  actually  proved  either  by  the  out- 
cropping gossan  or  hy  workiugs  on  the  lodes  at  a  small  depth. 
Wherever  thronghoitt  the  district  any  portion  of  these  gossans  ha9 
been  sunk  through  to  sufficient  depth,  they  have  been  found  to  ter- 
minate downwards  in  a  variable  thickness  of  black  soft  copper-orc, 
which  analysis  shows  to  be  derived  from  the  decomposition  of  copper- 
pyrites.  The  distance  of  this  deposit  from  the  surface  varies  from 
T)  or  (\  up  to  about  90  feet,  and  often  seems  to  liave  some  imperfect 
correspondence  with  the  form  of  the  ground,  being  uaually  fimallest 
in  the  valleys  and  greatest  on  the  crests  of  the  hills.  The  outcrops 
are  also  narrowest  in  the  valleys,  at  least  in  a  majority  of  cases. 

The  black  ore  reposes  on  a  very  irregular  floor  of  hard  dense 
quartzose  veinstone  sparingly  spotted  with  copper-ore,  and  largely 
impregnated  with  lilack  and  yellow  copper-ore.  In  various  parts  of 
the  mineral  field  this  veinstone  has  been  sunk  through  to  aifFerent 
depths,  hut  nowhere  more  than  18  falboma.  No  very  important 
change  has  been  recognized  thus  far,  hut  fair  indications  of  copper- 
lod^s  of  the  ordinary  kind  are  not  wanting,  and  in  one  place  beyond 
and  to  the  south  of  the  Tennessee  gossandode  there  was  a  distinct 
change  of  ground  noticed,  and  the  veinstone  became  calcareous  at  a 
depth  of  about  17  fathoms  from  grass*. 

The  thickness  of  the  black  ore  between  the  gossan  and  the  floor  of 

•  In  this  sinking  the  lode  underlies  from  l&  to  IH  inches  in  the  fathom,  iti 
width  appeAJtt  to  be  twtwcen  30  aad  4ft  feet,  arid  the  foot-wall  appears  to  become 
ftofter  on  going  down.  The  veinfitnne  itself,  however,  remains  citremel?  hard, 
aiid  the  stones  of  copper-ore  obtained  were  too  few  to  he  of  iniportanee,  eten  ai 
indicalion».  A  thin  w.am  nf  poor  nrc  was  found  nuder  the  go&aati,  hut  Vfhere  no 
qnantitj  of  iron.oxlde  wai  seen  at  the  snrface  there  was  nothing  worth  retnoviiig 
bdow.  In  the  Calclinte  mine  the  (>wrface-indieationa  were  poor  and  small;  hut 
the  tindersTound  ippearances  were  more  satiifactory.  No  profitable  reiult  has, 
however,  been  obtained  aa  yet  (June  18&7). 
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hard  rork  varies  from  a  few  inches  ap  to  I H  feet,  but  wlim  iIwt* 
4  or  J  feet  must  be  reganled  M  exceptional  and  local.  In  fotnr  tA 
the  IcmIps  pjencmlly,  and  in  some  parts  of  all  of  them,  pocket*  « 
bmichy  deposits  of  art*  cither  replace  the  bed  of  ore  (tlie  intervaiiaK 
portions  being  barren)  or  arc  only  ooauccted  bj  a  few  incbei  m 
vnhmble  rnineraL  Where  bundles  are  common,  horaea  <lf  gromil 
occur  in  the  gossan,  masses  of  schists  or  portions  of  thr  quarttj  vri^* 
stone  projecting  upwards  into  the  gossan.  Verj-  rich  dr^iotffei  l«it 
been  found  where  the  seam  of  ore  is  interrupted  b^  tb«ae  bHfM 

tiortiona  of  gn)und,  both  at  the  top  of  the  horse  and  in  boles  IiIIa 
lard  mimdic-rock.  The  thirkiiess  of  the  ore  is  often 
nearly  so  for  a  considerable  distance^  and  in  that  CMC  t« 
to  4  feet.  Not  uiifrrqueutly  the  bed  of  ore  thiut  oat  aiul  at  t^ 
same  time  ris^  towards  one  wall  of  the  vein. 

It  is  almost  impossible  to  determine  the  citiality  of  the  orefron  ili 
aspect.  It  is  usually  of  a  dirty  black  or  acep  lelret-black  colotf; 
moderately  bard«  but  s^mngy  and  apjiarently  a  f^ood  deal  dreompowi. 
It  is  ver\'  readily  TOt  with  the  pick»  and  must  all  br  bnragbl  cnil«  i^ 
while  underground,  there  are  no  means  of  separating  ore  from  nilibiA. 
Some  idea  of  the  vuied  nature  of  dHferrnt  parts  may  he  oblriMi 
from  the  following  assays  of  six  samples  carefully  taken  hf  B0  A^ 
different  lieaps  which  pre^'uted  hut  little  diflerrnce  totheiyi.  lit 
a5say»  were  made  bv  Mr.  T.  H.  Henry,  and  show  a  mean  of  3tf'3plf 
cent,  of  copper.  No.  I  contained  14  !»  per  ctnt. ;  No.  ?,  18*6 
No.  3,  20-9;  No.  4,  21*1  ;  No.  5,  282;  and  No.  6, 

nantfnM 
of  theae  nx  tawfilfi^ 

iron  26  (M ;  qiiarti,  8*60 
oxygen  and  loss,  9' 10.     The  mineral  is  therefore  a  sulpbiinrc  nf 
copper  and  iron  with  a  shght  esoMi  ol  oside  of  copper, 
loss  of  copper  is  the  result  of  cxpofim  to  the  WMther  or  i 
to  the  actioii  of  mtcr, 

The  four  gossan-lodes  1  bave  named  rrapectiftly  /fiiranier,  TW- 
nfMsrr,  Polk  Vounttf^  and  Uahrlla,  these  brmg  the  OHBCi  of  Um 
pcrties  (»n  which  they  were  timt  of>rnrd.     Tlie  Temw'saty  tt 
more  pro|»erly  regarded  as  a  hranch  of  the  lliwaasee,  but 
described  separately.      The  reUlire  positicm  of  the  lodes  wiQ  be 
bj  reference  to  the  map,  fig.  4,  p.  217,  and  the  sections,  figi.  5  4  6^ 
a,  h,  t,  d. 

The  tliweiuttt  lodt  ranm  nearlr  N.K.  and  S.W..  todqg  8JL 
about  15  mcbsi  in  the  fimom*  tia  Koesan  is  traceable  for  a  wA 
aad  a  balf»  comiNBdnK  oo  tba  cmat  of  a  biU.  and 
and  Uoae  vaUefs.  In  each  TaDey  the  widtli  is  miAf 
the  vein  afanoit  lost*  The  width  for  about  half  the  Injpli  of 
ootcrop  ia  at  leait  30  fert  The  c^  is  irrmlariy 
thickneai  avnap^bg  about  three  f(^  and  it  liea  gaaanay  rt  • 
aodemie  depth  (ten  to  twrlre  fiuhinia)  OB  the  hilk  end  doae  la  At 
aorflice  In  the  Tallejs.  Thr  snuth-vealeni  mnt  of  the  Me  hM  hm 
nrochtearked  from  two  shafts,  and  at  least  loOO  toot  of  ridi  oi«  had 
been  extracted  at  the  date  of  my  rtsit  (1854). 


No.  2.  I8  6|H 

,:i3  4.    lutMH 

latter  there  were*  no  doubts  lumps  of  black  oxide.   An  anaMabM^jfl 

?rage  of  these  rix  tawplfi^  ^  f^^ 

suit  shows  :  sulphur,  29'47  ;  copj>er.26*/^i 


been  made  by  Mr.  lleury  of  an  avei 


A 

maoj 
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Towards  the  south-west  the  vein  is  continued  beyond  the  gossan- 
outcrop  by  strings  of  quartz,  one  in  the  direction  of  the  lode  and 
nothcr  making  an  angle  of  25"^  to  the  south.  The  former  is  at  first 
ery  large^  but  dies  away  at  the  surface.  The  latter  is  inconsiderable 
nd  hardly  traceable  for  about  three-quartera  of  a  mile,  but  then 
iresents  another  gossany  crop,  and  forms  the  Tennessee  lode.  At 
ereral  points  where  it  has  been  proved  by  eoateanin^  between  the 
wo  gossans,  it  is  seen  as  a  thin  string  of  quartz  with  no  orey  iudi- 
atious. 

Towards  the  north-east  the  Hiwasaee  vein  branches  at  a  point  on 

hill-side,  and  from  the  bottom  of  the  uext  valley  (at  the  point 
imrked  a  in  the  map,  fig.  4,  p.  247),  it  shows  but  an  inconsider^ 
|fe  gossan*  It  has  been  opened  on  by  shafts  at  two  or  three  points 
l^uud  this ;  but,  thougb  containing  black  ore,  the  quantity  is  not 
irge  and  the  quality  is  inferior.  A  few  hundred  yards  beyond,  it 
lasses  o&  into  thin  quartz-strings,  and  h  lost. 

The  south-western  extremity  of  this  gOHsan-lode  adjoins  a  ne- 
larkable  garnet-schist  of  great  beauty.  The  north-eastern  part 
hows  an  equally  striking  development  of  eurite  and  fine  crystals  of 
yanite. 

The  Tenneuee  Me  or  branch  ranges  N.  20*=*  E.  and  S.  20''  W., 
ipping  very  variably  to  the  S.E,,  sometimes  being  nearly  vertical, 
nd  sometimes  inclined  at  au  angle  of  45^,  It  commences  as  a  gossan- 
ade  near  the  crest  of  a  hill,  and  crosses  tliree  valleys,  generally 
ppeariug  to  diminish  in  value  in  the  valley.  It  passes  south  war  cb 
ito  a  qttartjt-vein  of  no  importance.  It  is  extremely  irregukr  and 
uuchy,  but  has  yielded  some  very  rich  ore,  and  in  hollow  cavities  in 
he  gossan  very  fine  specimens  of  crj'&talline  and  arborescent  native 
oppe?  and  crystalline  red  oxide  of  copper  have  been  found.  The 
uuches  of  rich  ore  in  this  bide  have  aometimes  been  found  descend- 
ig  12  to  18  feet  into  the  coniparativcly  barren  veinstone  below,  or 
enetniting  upwards  to  the  same  extent  into  the  gossan. 

The  FotA  County  hde  is  nearly  parallel  to  the  Tennessee,  and  is 
ne  of  a  group  of  three  or  four  venis  near  together,  but  with  no 
ther  gossan  than  that  which  belongs  to  the  lode  itself.  It  has  been 
raced  for  three-quarters  of  a  mile,  terminating  abruptly  to  the  north- 
ast,  and  passing  otf  into  strings  of  quartz  towards  the  south-west, 
ne  of  which  has  traces  of  gossan.  At  some  distauce  from  the  point 
rhere  the  large  outcro[)  ceases,  there  is  a  cross-course  of  quart^y  vein- 
tone,  making  an  angle  of  60"^,     In  tbe  Polk  County  mine,  whence 

good  deal  of  ore  has  been  removed,  the  breadth  is  from  20  to  40 
jet,  and  the  thickness  of  black  ore  very  irregular,  but  estimated  to 
verage  3  feet.  In  many  places  it  has  been  observed,  that  the  floor 
f  black  ore  is  not  only  not  parallel  to  the  slope  of  the  hill,  but  rises 
awards  the  surface  as  the  bill  slopes  down  to  tbe  valley.  There  is 
vidently  no  accordance  of  the  fioor  of  ore  with  the  form  of  the 
urface. 

The  habellfi  hde  is  nearly  parallel  to  the  IliwasBee,  but  is  the 
llP^t  remarkable  of  all  in  the  ihstrict  for  its  enormous  width,  which 
Intimated  to  average  2jO  feet.   Its  length,  as  m&rked  by  gossaiij  is 
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About  500  yiirds,  the  whole  of  it  being  on  the  crtflC  or  I'artiri  dip 
of  one  hilL  The  black  ore  is  reached  by  adit-leircU  froro  the  foot  of 
the  hill  ou  the  eiuit  side,  and,  judgiDg  from  whftt  hia  hitherto  hem 
extracted,  i»  of  inferior  quality  to  the  Kvenn  ftom  Uw  olbcr  Mm* 


The  gos»au  is  aUo  harder,  and  inters|ierBfd  with  msfoHie  osiife  of 
iron  in  considerable  qu&ntiltes.  The  floor  below  the  bkark  on  it 
the  ui^ual  timndicy  veinstone,  and  the  deposit  lea*  irregular  than  tn 
the  Tennessee  and  Polk  County  lodes;  but  the  avera^  thickofai 
dt»e*  not  appear  io  great  ai  in  the  Iliwaasee  vrin. 

A»  a  go9mi-Iod«  thtt  rvmarkable  vtin  termtnateji  abniptljr  at  boCli 
extremitieK.  To  the  north-emit,  at  the  fMJiut  where  tbt  HMnict- 
ininate»»  there  proceed  three  prineipid  qumrts>f«bia,  lictm  pBllM» 
but  slightly  divergent,  and  of  6inall  idze.  The  furthest  to  taovot  it 
the  Urgf>»t,  and  extends  for  »onie  diatancc;  the  othen  wmm  t»S& 
away.  To  the  aouth-wesit,  one  main  branch  of  Ui|^  llMb  Imh^I 
gos9in»  turns  due  south  for  a  i<hort  distance*  but  fooo  piMCi  bi*« 
quaitz-ftring,  alters  its  direction,  and  diMippeare,  Another  prtncnil 
branch,  also  ot  large  sise  and  having  a  gomi  outcrop  of  gociBfi,  ttM 
a  aouth-wcjHt  direction,  and  presently  ttiruH  more  towaidb  ill*  wtflL 
Imniediately  it  ha;^  paj»sed  the  crest  of  the  hill  the  gOMUi  temta^  aid 
it  bei'onies  a  quartz-Tciu,  in  which  form  it  is  irareahle  for  fulhr  half 
a  mile  in  a  perfectlv  straight  Hue.  A  third  quaiU^Teii^ 
these  two,  c attends  for  some  distance,  and  oontiecU  hf  ft 
quartz-knot  with  the  tpiartiy  Mriiiga  from  the  TenamM  lodt. 

I  have  been  minute  in  the  description  of  these  \   ' 
vcinit  or  strini^s  on  account  of  the  exceptional  characCtr  of  tliB 
noniena,  which  will  be  at  once  manifest  to  thoM  fiuniliar  villi  SMl 
liferuuti  lodea  in  Fairope.     It  may  be  well,  howOfcr*  to  point  i 
tonic  of  the  important  rciieniblanoes  and  diffemoii. 

The«e  vdiis  agree  with  ordinary  meialliliwOQa  lodes,— ^lat» 
having  dMaet  walla  appro\iinatety  psr^Dd*  dMrly 
contcnta  of  ths  vein  from  the  enclosing  country.  Thiti 
thev  range  parallel  to  each  other  for  tome  distance, 
with  the  country,  and  not  much  sffcctnl  by  cliaogst  of  the 
2Ddhr»  in  having  a  defined  crystalline  veiiuitoDe,  vsoaOj  of 
bttt  tnchiding  aoawtimaa  ade-^par,  Paavtng  towanb  tiMi 
more  erllukr  quarts  loaded  witn  oiide  of  iron,  aofili  aa  k 
in  other  ct^untrim  nt  the  outcrop  of  the  most  import! 
3rdly,  in  the  limited  extenaion  of  iiuch  veina  tn  length  and  wiiltli,  aoii 
their  npfuireutly  nidimited  depth ;  4thly,  in  the  laet  that  tho  ptio- 
cinal  lodes  are  aooompanied  hj  parallel  IocIm  and  bnndiea;  mi 
5thly,  that  the  kdea  ait  ioemifd  to  t^  bofifOQ  at  a  hlijh  mti^ 
which  in  most  ciaM  ii  tolerably  regular  to  tbt  mmt  kidfv  and  mm 
nearly  verticaL 

On  the  other  hand,  we  find  the  following  difltranosa  t —  1 .  Ivalaa^ 
of  eroasiiig  and  iotersecting  at  a  connideraJde  aiijgW  tbt  gvami  tm^ 
of  Uralificd  roeka  in  whicn  they  occar»  thtae  lod««  are  ahi«^ 
'  ly»  aadaontfimaa  tnily»  parallel  to  thaatnke  of  the 
'  ~i  thr  utratifted  rocks  ill  itnkfw  I 


Thejool  only  amt 
the  oiiwttoot  ana  et 


etto  in  the  amount  of  thr  dip*     X 
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with  the  stratified  rocks  in  strike  and  dip,  they  not  unfreqiieiitly 
contain  within  their  defined  walls  portions  of  schiat  in  their  normal 
d  unaltered  condition,  thus  showing  a  true  interstratificatioii  to 
t  extent.     4,   Between  the  gossmuy  outcrop  of  the  lodes  and  Ihe 
ard  solid  mnndicy  reinstone  helow,  is  found  a  masa  of  black  cupri- 
ferous ore,  as  already  described,  entirely  distinct  from  either,  and 
arable  mechauieally  from  both  with  the  greatest  facility.     Thia 
posit  reposes  on  the  floor  of  mundicy  veinstone,  filling  its  hollows, 
d  apparently  adapted  to  its  irregularities  of  surface,     ft.  The  width 
the  lodes  in  the  majority  of  cases,  and  the  depth  of  the  black  ore 
m  the  grass,  are  very  distinctly  affected  by  the  present  form  of 
e  surface,  the  lode  being  much  narrowed  in  the  valleys,  and  the 
icknesB  and  width  as  well  as  quality  of  the  black  ore  reduced, 
hile  the  greatest  depth  at  which  this  ore  has  yet  been  seen  ia  very 
little  indeed  below  the  ordinary  level  of  ihe  valleys. 

In  the  three  first-mentioned  points  of  difference,  and  sometimes  in 
e  fifth,  the  Ducktown  veins  are  analogous  to  the  auriferous  quartz- 
ins  (sometimes  also  cupriferous)  of  Virginia  and  North  Carolina, 
and  even  those  of  California*  In  the  first  and  third  points  they 
agree  with  the  Maryland  veins  described  in  the  previous  notice, 
p.  2'12;  but  the  fourth  condition  w  ahogether  peculiar,  and  haa 
not,  so  far  as  I  am  aware,  been  hitherto  recorded.  Analogy  would 
point  to  the  existence  of  similar  black  ores  beneath  the  Slarylaud 
ssaus. 

These  Ducktown  lodes  must  not  be  considered  without  special 
fcrence  to  the  physical  conditions  of  the  adjacent  country.  They 
e  amongst  the  old  rocks  of  the  main  Alleghany  Chain,  but  not  very 
near  any  hirge  masses  of  igneous  rock.  The  general  form  of  the 
ground,  as  far  as  regards  the  ranges  parallel  to  the  maiu  axis,  is  un- 
questionably due  to  elevatory  causes,  and  not  to  denudation  ;  but  it 
would  be  difiicult  to  decide,  without  very  minute  investigation, 
whether  the  transverse  cuts  through  which  the  nnlnral  drainage  is 
carried  are  partially  or  eutircly  the  result  of  weathering  and  aqueous 
action  or  are  due  to  transverse  elevations.  No  faults  or  heaves  have 
as  yet  been  observed  in  the  distiict,  and  no  cross-courses  are  known 
that  intersect  the  gossan-lodes. 

No  very  satisfactory  account  has  yet  been  given  of  these  singular 
deposits.  Mr.  Whitney  and  some  American  geologists  have  attri- 
buted the  existence  of  this  band  of  decomposed  copper-ore  (which  has 
been  erroneously  regarded  as  black  oxide  of  copper)  beneath  the 
gossan  and  above  the  veinstone  as  an  eflfect  of  the  decomposition  of 
the  veinstone  near  the  surface,  and  have  seen  in  the  curious  arrange- 
ment of  this  bed  near  the  present  water-level  a  confirmatton  of  their 
views.  But,  independently  of  the  fact  that  the  present  veins  could 
never  by  any  possibility  decompose  iuto  the  present  gtissans  and  beds 
of  ore,  there  ia  really  no  water-level  to  which  they  can  be  referred, 
as  the  floor  of  ore  merely  approximates  in  a  general  way  to  that  of 
the  natural  drainage,  and  is  often  totally  opposed  to  that  direction. 
Whatever  may  have  been  the  original  condition  and  subsequent  action, 
it  appears  to  me  certam  that  the  filling  of  the  part  of  the  vein  above 
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the  hard  mundu^  wuDtUmt  was  ft  difTereot  and  subaequeot 
to  that  of  segregating  the  Tcitiatotie  itself. 

The  Ducktown  ores  teem,  in  fact,  to  be  contaiurd  in  a  kind  of 
stock-works  produced  as  gaping  fissuret  in  BlimCiliad  or  pttHkDj 
metAtnorphosed  rocks  during  metamorphicm  and  etefBtioa^  spd  ittl^* 
st-mieutty  filled  up  bj  tesregfttion  from  the  tn^omm  connliy  or  fton 
below  during  the  completion  of  metamorphic  action.  Inete  Imt 
lodes  arc  eonuected  with  numerous  smaller  fiasorca  filled  obAj  wSk 
qnartx,  the  metallic  sulphurets  and  oxides  appearing  to  oeeapgr  te 
upper  and  less  comi)act  portions  of  the  larger  fiasmi,  TM  fim 
fissures  were  filled  up  by  chemical  forres  and  indeyepdaDl^  of  diwct 
nquoous  action,  is,  I  think,  quite  clear,  iind  no  modifleilmi  oC  iki 
theory  of  sublimation  would  account  for  the  plUMMMM  of  tki 
district. 

As,  however,  some  of  the  quartz-lodet  in  which  than  k  oo  ■mftw 
gos^au  hare  been  proved  to  contjun  gossan  at  a  modcfalt  ^tfA  (ft^ 
few  fathoms  from  the  surface),  and  as  in  one  cam-  an  eifitirt  hu  hmm 
mi&de  to  reach  cop|K*r-ores  of  the  ordinary  kind  (yellow  >til|ih 
by  sinking  in  qnarti- lodes  within  the  district,  theTr  may  be 
portnnity  of  jutigin^  of  the  nature  of  these  Imles  and  their 
at  greater  depth.     It  seems  to  me  by  no  means  unlikely  thil 
buuches  of  rich  copper-ore  may  exist  either  in  the  gOMi 
htneath  the  hard  floor,  or  in  the  quarti'Veins  where  no  go 
prssented  to  view  at  the  surtare ;  but,  untU  eiperieooe  has 
foine  result  of  importance,  it  would  be  unsafe  to  aasume  the 
of  coitrsea  o(  ore  in  Ducktown  such  as  are  found  in  othi 
mining  districts. 

Very  aualogoua  cases  of  outcropping  goeaan  of  large 
have  been  discovered  in  Virginia  about  a  hundred  milca  to  iht  noi^ 
iind  specHMDa  both  of  Iha  ansiin  and  of  the  andarlTwc  hbc^  ore 
were  ahowB  IM  b?  MCMM  ulaMtod  a  theat  nunsa.  1  waa  unable 
t(»  visit  them,  ana  tnerefore  can  do  oo  soft  tiwi  direct  aUeotion  to 
the  fact. 


I 


\Urch  11.  1857. 

diaries  Napier,  Esq,,  C.E.,  and  John  Brown,  Esti^t  Ynrk« 
electeil  Fellows. 

The  following  commonieationi  were  read  i^^ 

I .  JltMtriptian  of  the  Lower  Jam  mtd  TtetA  of  on  knO9%J0rmumimM 
auADuiTrKo  (Dicliobune  ovina,  Ow.)  ^  Me  ni€  wfiAf  lUa^mim 
mcUts»  Gov.,  /hm  lAe  Uppaa  Eocsjib  Maai«  Uls  or  Wiiur. 
By  Prof.  Om%H,  F.ft,8^  F.G.S. 

[?LATa  VIIL] 

TtiK  subject  of  the  preaeni  descmtion  (PI.  Vtll.)  is  an 
lower  jaw  with  the  permannit  aental  aerifs^ 
middle  iiidaora.     The  specimen  ia  from  the 
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lioness  of  Hastiiigs,  and  now  farms  part  of  the  PalB(K>ntological 

»llection  in  the  British  Miiscuin.    The  deiitftl  formula,  an  sliown 

the  manilibiilar  teeth,  nnd  by  the  evidence  on  their  crowns  of  the 

*sence  of  the  teeth  of  the  upper  jaw,  is  the  typical  one  in  diphyo- 


int*  Mammalia :  via.,  i 


3—3 

3— a' 


cB'P 


a— a 
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44,  The  canine,  c. 


a  crown  like  that  of  the  first  premolar,  p  I,  and  not  longer,  is 
rated  from  it  by  an  interval  of  half  the  breadth  of  the  crown  and 
a  narrower  interval  from  the  outer  incisor,  i  3*     The  first  pre- 
olar,  /)  1,  is  divided  by  an  interval  of  scarce  a  Hne'a  breadth  from 
e  second,  p  2.     The  rest  of  the  molar  series  are  in  contact. 
The  total  length  of  the  lower  jaw  is  5  inches  1 1  lines  (0™*148) ; 
t  of  the  molar  series  is  2  inches  1 1  lines  (0"'075) ;  that  of  the 
e  trne  molars  ia  I  inch  4]  lines  (0™'O35). 
The  near  erinality  in  height  of  the  crowns  of  all  the  teeth,  and 
eir  genera!  character,  show  that  the  animal  belonged  to  that  group 
the  Anoplotherioid  family  which  includes  the  genera  Divkobune 
id  Xiphodon  of  Cuvier.     The  dentition  of  the  present  species  dif- 
rs  from  that  of  Dichofion  in  the  absence  of  the  accessory  cusps  on 
inner  side  of  the  base  of  the  true  molars,  fig.  3,  m  1 ,  2, 3,  and 
from  Dichodon  cusjndatuE -f  and  Xiphodon  gracilis  %  in  the 
inor  antero-posterior  extent  of  the  premolars  :  it  corresponds  with 
ic/tobune  (as  represented  by  the  DicA,  feporina^  Cuv,§)  m  the 
oportions  of  the  premolars  and  in  the  separation  of  the  canine  from 
e  adjoining  teeth  :  to  this  genus,  therefore^  the  fossil  is  referable, 
rovisionally,  in  the  absence  of  knowledge  of  the  molars  of  the  upper 
which  are  the  most  characteristic ;  and  I  propose  to  call  the 
from  the  size  of  the  animal  represented  by  the  fossil,  Dicho- 
ovina.     The  lower  jaw  differs  in  the  broader  or  deeper  hori- 
ramus,  and  in  the  less  oblique  ascending  ramus,  from'  that 
the  Dickohiine  teporina  figured  by  Cuvier  |1. 
The  outer  incisor,  i  3,  has  a  short  and  broad  crown  reduced  by  the 
Attrition  of  the  summit  to  a  semiovaS  shape,  with  the  external  con- 
xity  iuternipted  by  a  feeble  conca\'ity  near  the  hind  border,  the 
inner  side  having  the  middle  convexity  passing  into  a  slight  concavity 
on  each  side  ;  but  it  has  no  basal  ridge  and  fossa,  as  in  Dichodotu 
The  crown  is  covered  by  a  modenitely  thick  enamel,  well-defined 
I        from  the  fang. 

i  The  canine,  c,  has  a  Bimilar,  but  larger  and  more  pointed  crown, 

^Kivith  a  very  feeble  indication  of  a  hinder  lobe,  and  deeper  concavities 
^Bbefore  and  behind  the  median  convexity  of  the  inner  surface.  The 
^Bcrown  is  worn  at  the  summit  and  along  the  anterior  slope,  exposing 
^B^  Uuear  tract  of  dentine ;  it  expands  abruptly,  before  and  behind, 
^^ubove  the  fang. 

^^     The  first  premolar,  |j  1,  is  snialler  than  the  canine,  but  resembles 
it  in  shape,  save  in  a  less  feeble  indication  of  the  hind  basal  lobe,  the 

•  Philosophical  Transactions,  1850,  p.  493. 

f  Quarterly  Journal  of  tlie  Geological  Society,  vol.  it.  June  1847,  p. 3-6,  ftL  4. 

I  OsMDicns  Foasiles,  crt.  1&36,  torn.  v.  p.  105,  pi.  1^ 

i  lb.  torn.  Y.  p,  1 10,  pL  yO.  fig.  1.  II  lb* 
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siimmtt  of  which  hu  been  worn  by  ao  upper  tooib;  tlie  cbief  cm 
11  worn  only  along  its  anterior  slope,  aa  in  the  cmnine. 

The  second  premoUr,  p  2,  shows  a  niarkcil  incruAM*  of  m»,  anil 
chiefly  of  an tcro- posterior  extent,  which  b  Sj  lines  (O^'Oll),  tbe 
height  of  the  crown  being  3  lines  (0"*-00r).  The  hind  baaal  loba  aa 
welUmarked  :  any  trace  of  a  front  basal  lobe  has  beeu  worn  off  by 
the  abrasion  along  the  anterior  slo{>e  of  the  main  cone,  wtueb  dbMn 
a  linear  tract  of  d<  iitinc  :  both  the  anterior  and  post«nor  dtfimmm 
of  the  inner  surface  are  well-marked.  The  second  pr«inour  of  tbt 
Dichofjunf  teporinn  *  diflfers  from  that  of  the  pfcacnt  sptciri  m  itB 
well-marked  anterior  lobe,  in  both  species  this  tooth  is  aupporteJ 
by  two  fangs. 

The  third  premolar,  p  3,  of  the  Diekobune  arimm  is  cbtdtj  dbtoi- 
gnished  from  the  second  by  an  increase  of  thiekoeaa  atid  an  uidieA- 
tinn  of  an  anterior  lobe :  the  crown  of  this  tooth  is  abradrd  akng  ili 
anterior  slope  and  at  the  »iimniit  of  the  hind  lobe. 

In  the  fourth  premoUr,  /» 4»  a  second  eoue  is  deteloped  on  tikm 
inner  side  of  the  chief  cone ;  this  baa  also  an  anterior  aiid  fKiileiior 
accesiior}'  tubercle,  the  anterior  of  which  has  a  basal  ridgv^  TW 
sunimitii  of  botli  principal  cones  and  of  both  acceiaory  ocmta  m 
abraded  in  this  tooth  :  its  antero-postcrior  extent  is  IrM  than  UmI  of 
the  third  or  second  premolar ;  but  its  transrcne  ihidtDCsa  is  gmilir 

The  firsti  m  1 ,  and  second,  m  2,  Inie  molars  oonairt  Cidi  of  tw« 
transTerse  pairs  of  cones ;  n  third  (lair,  the  inner  cone  of  wbicli  li 
minute,  is  added  to  the  hnck  of  the  third  molar,  m  3. 

In  the  first  molar,  m  I,  the  two  outer  cones  are  worn  dowa  lOMV 
thr  ba^'  of  the  inner  roue!*,  which  have  only  their  summita  tmrlwi 
The  outer  cones  have  an  almost  e(|uilaterfil  triatiKuIar  ■rettoa  vilb 
the  outer  angle  rounded  off  and  the  imier  side  or  base  slight^  on- 
cave.     The  uiuer  cones  are  nv  ri-sscd,  wiUi  their  outtr  aili 

more  convex  than  the  buer  i*  •^howii  a  feeble  nairov  da- 

preasion  near  Uie  anterior  and  1'  r.  and  a  mdiincoi  of 

an  accessory  lobule  at  the  back  ,  ^e  of  the  anterior  cas»i 

%3,ipl. 

The  accoud  molar,  m  2,  reaemblea  the  fint,  but  k  ratber  laffCf ; 
Um  ■ammita  of  tta  outer  conea  an  more  wont  tbia  iboM  of  tbt  aab- 
kncieolat*  innsr  cones. 

The  chief  part  of  the  third  molar,  m  3,  doaely  ittcmblrs  the  aeeoBd 
molar :  its  acccaaonr  division  plaiidy  consists  of  a  pair  of  cooes;  cbt 
iaatr  one  being  milimentAry»  the  outer  one  of  the  Mune  tal 
rtor  extent  as  the  normal  outer  cooc,  but  lower  and 
obliaue  in  its  nosition. 

The  oneqtul  wear  of  the  true  moUrs  givet  tbeir 
an  asjHTt  turned  a  little  outwards ;  that  of  tbe 
abowi  that  those  eoropreascd,  conical,  ant*ro>|iOftefioffiy 
lc«tb  are  inU'r1t»rked  with  aimtlarly-abutf>d  teeth  of  tbe  upfitr  jow. 

Prom  the  /iteAoAimt  etrriaa  (which  M.  Gerraia  tbiuka,  and  lean* 
cur  with  bim»  maj  bdloig  to  tlie  genus  Ihrkt^don  f)  deocribcd  taA 
roM4liS,  ad.  tlS^  pL  90.  ig.  2. 
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red  111  my  *  British  Fossil  Mammals,*'  the  Dichohune  oWwtf  differs 
the  absence  of  the  basaJ  ens|js   of  the  inner  cones  of  the  true 
molars,  and  by  the  greater  aiitero-poslcrior  extent  of  the  third  molar, 
due  chiefly  to  the  greater  proportional  size  of  the  hinder  supple- 
ental  dis^ision  of  that  tooth.     The  an tcro -posterior  extent  of  the 
ree  true  molars  ia  1  inch  2^  iinea  (0"^'031)  in  Dich.  cervina  ;  it  is 
1  inch  4\  Unes  (0°"035)  in  1>*VA.  ovina. 

The  first  and  second  true  molars  of  the  lower  jaw  are  so  nearly 
similar  in  size  in  the  above  two  species,  that  the  upper  molar  from 
the  Eocene  limestone  of  Biiiatead,  Isle  of  Wight,  of  a  true  Dicliofjunet 
figured  and  described  by  me  in  the  *  Proceedtngs  of  the  Geological 
Society,'  May  20th,  1816  (Qutirterly  Journal,  vol.  li.  p.  4*20),  may 
belong  to  the  present  species  {Dicholune  oviita).  And  this  will  he 
the  more  probable,  should  up[»er  molars  of  the  generic  type  of  Bt- 
'odon,  answering  in  size  to  the  lower  molars  of  the  Dick,  certfina, 
be  hereafter  discovered  in  the  freshwater  marl  at  Binstead, 

I  proceed  next  to  offer  a  few  remarks  on  the  genera  JipAodon  and 
ckobunet  Cuv,,  and  on  the  first  appearance  of  true  Ruminants  in 
e  fossil  world,  which  have  been  suggested  iu  the  course  of  the 
comparisons  instituted  for  the  det^rminatiou  of  the  above-described 
lower  jaw  aud  teeth  of  Dichobuue  odna. 


Genua  Xiphodon. 

The  genus  XipAodon  was  indicated,  and  its  name  proposed,  by 
Cuvier,  for  a  small  and  delicate,  long-  aud  slender-limbea  Anoplo- 
therian  animal,  which,  in  his  first  Memoir,  *  Aunales  du  Mu8<?um ' 
(t.  iii.  p.  55,  1803),  he  had  called  Anopfotherium  medium ;  but  he 
altered  the  name,  iu  the  second  4to  edition  of  the  *OssemeusFos8ile8* 
(torn,  iii.  pp,  61)  &  251,  1822),  to  that  of  Anoplofhtfriitm  ffracifef. 

The  distinction  indicated  by  Cuvier  is  now  accepted  by  PalPEonto- 
logists  as  a  generic  one,  and  a  eecond  species  (Aiphodon  Off/ienst^) 
has  been  added  by  M*  Gervais  (Palcontographie  Fran^aise,  4to,  1845, 
p.  90)  to  the  type-species,  Xiphodon  yracUis^  of  which  he  figures  an 
instructive  portion  of  the  dental  series  of  both  jaws,  obtained  from 
the  lignites  of  D^bruge,  near  Apt.  The  dental  formula  of  Xiphodon 
IS  the  typical  one,  viz,  ^-3^,  c  j— j,  p  -^,  m  j--^=  44. 

The  teeth  are  arranged  in  a  continuous  series  in  both  jaws.  The 
canines  aud  first  three  premolars  have  the  crowns  more  extended 

cict^  Geologique  de  Londres  nous  a  conduit  ii  penBcr  qu'clle  appartient  an  genre 
Dichodon,  que  M.  R.  Owen  a  etAbli  pour  une  autre  espece  du  menie  d^ptit,  le 
/>.  c«J7»iV/a/ti*."^  Zoologie  et  Poluootologifi  Fraii^aise,  4w,  pL35.  Detcript.  p.  6. 

*  Page  440.  fig.  181. 

f  **  £Ue  ditfere  asaez  des  deux  premiers  Aiioplottieriums  par  le«  molaJres,  les 
antAieure*  toutes  tranchanies,  tes  post«  riciirea  d'cn  bos  a  croi&sftDS  redoubles  et 
parallcle&i  pour  former  un  sous-genre  dians  ce  genre ;  ct  suivant  un  usage  que  j*ai 
mtrodult  tlaus  mes  ecriUi  zoologiquea  et  doiit  je  ret^oiinois  chaquejour  davantage 
ruiiliie,  j'iinposerai  k  ce  sous-genre  un  noia  particulier,  Xiphodftn,  que  je  lire  dc 
[la  forme  tranchante  d'uiie  partie  de  ics  dents,  de  ^i^s  et  d*6Savt.  * — ^Oattcjneus 
feanle»,  ed.  cit.»  torn.  iii.  p.  62. 
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•iit«R>-|KMteriorly,  lower,  thinner  tranaversely,  and  more 
thui  ID  the  type- Jnopfotheriti  (whence  the  name  Aipkodo 
tooth).  The  feet  artr  diJactyle,  with  metacarfiala  and 
distinct*  The  Uil  is  «hort.  The  lower  true  mulara  have  two  pain 
of  creacentic  lohea  with  the  convexity  turned  outward*.  But  prr- 
hapt  the  most  importaat  proof  of  generic  diatinction  ^m  IhtAo- 
lune  and  Dichodon,  e.  g.,  would  be  afforded  hy  the  niodificalioDS  of 
the  crowu  of  the  true  molars  of  the  upper  jaw.  With  time  1  «a 
acq unJ tiled  ouly  by  the  figures  and  descriptions  giren  by  CaTicr  aad 
M.  Gervais* 

Au  ol>li(|iic  view  of  the  grinding  surfros  of  tbf  Cme  molaii  of  oat 
side  of  the  upper  jaw  of  Xiphodon  praeiHt  b  giTen  by  Cuvier  tn  fht 
ph  14,  SuppUmeMff  of  the  Original  Memoir  abore  oucitcii  (pL  ^2. 
ed.  1822)  I  in  which  the  imier  cunc  of  the  front  half  of  thm  loaCli 
appears,  in  the  second  molar,  to  be  separated  frutn  the  outer  cont 
by  an  intennediflte  ridge  or  cone  of  equal  size  with  the  outer  one,  tad 
not  of  half  tlmt  aize,  as  iu  Anoplothertum  proper. 

The  same  tooth,  m  2,  in  the  figure  of  the  five  last  griudcrs  of  ibt 
upper  jaw  of  the  Xiphodon  ^acilU^  from  Dtfbnige  (JhMlk 
Pnwfiitse,  pL  3^,  fig.  2),  ahows  also   three  oooei  ott  th» 
moiety  of  the  crown,  and  M.  Gervaia,  id  h 

cnpfetsly  says,  it  is  given  '*  pour  montre  ks  trois  wnatet  on  PJfp* 
nudes  it  la  colline  anU5rieure  et  lea  deux  pyramioes  de  U  oo(nBe 
post^eure/'  (PL  34.  p.  1.)  But  in  his  charactcn  of  tba  gsmit 
Xiphodtm  (op.  cit.  p.  90)  he  cites  "  les  arrierca  molaira  k  dcitt  «Bk 
lines,  formees  sufK^neurenient  de  deux  pointes  chacuiM!,  suWiiMi  ft 
rappelant  celles  des  niminants/* 

N((W,  this  cliarartcr  would  apply  to  IHchodon,  but  tt  docs  DOi  1^ 
cord  with  the  published  figures  of  the  upper  true  raobua,  or  witk  Ut 
own  dcscripliuu  of  one  of  those  figures,  of  the  A'l/iAoiloii  grmetiu. 

The  first  and  second  lower  molars  have  two  pain  of  lobes,  iIk 
lliinl  having  an  additional  lutider  lobe ;  but  that  lube  appem  to  be 
simple,  and  the  iulernal  liibe»  of  the  normal  pairs  have  not  tlic 
MMHOfy  baiol  tsoam,  as  in  IHehodon,  M.  GervaLi  adds  the  UA^ 
loirbg  remark  nito  nfereuce  to  the  affinitisi  of  Xtpk^dmi — 
"Ctt  denta  (de  V Ufofoimmm  pmtimm)  mqI  4  dMtt  oottMt  Uam^ 
vtrsest  dont  rant^fficttre  t  trois  potolei  on  prramidrt,  sit  b  isooadt 
deux  ATulement.  EUct  Sndicpirnt  une  efpt'cc  intermedUire  k  VAm^ 
tAracQtherium  maymmm  ft  a  V  llyopotamu*  rttoMMU^  et  nmoClMC 
aussi  oue  les  Xiphodons  sont  diii  animaux  tr^Toisuli  det  BjQplK 
tamea.  *  (Pkldoutolngic  Frauyaise,  Ucucription  of  pi.  31.  p.  I.) 

But  the  C^oerA  jh^ikratoiAwrium  and  OfopoiammM  dtfTrr,  in  tise 
insuladoQ  of  ji  1  from  both  the  cauioe  and  from  s  %  fkom  tbe 
Amaphthrrium^  Xiphwton,  and  IHckodottt  b  which  tho 
ia  eontiuuous* 


Th« 


Genus  DicBOBuifE. 

us  DifJMtimf  (fron  2fyo,  ^rpartito  ;  /Wi4i,  eattt)  «m 
by  Cuvier,  in  the  seeond  cditbo  of  his  * 
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perhaps,  afforded  by  tbe  figure  of  one  of 
mga  of  tlie  Geological  Society,'  May  21j 


•Ito,  torn.  iii.  1S22,  p.  04,  for  the  Anophtherium  minun  of  the  orignJ^al 
Memoir,  m  the  '  Aiiuale^  du  Mu.st'uiji/  torn.  iii.  (1803),  and  for  the 
AnopL  hporinum  of  the  Ato  edition,  1H*22,  torn.  i.  pL  2,  fig,  3,  and 
torn-  iii.  pp.  70  and  25  J  ♦,  It  is  closely  allied  to  the  Anoplotherioid 
genus  Xiphot/on;  the  dental  formula  b  the  same,  oidy  tliere  is  a 
alight  iuterra!  between  the  eaiunc  and  the  first  premolar  in  both 
jawa :  the  first  three  premolars  are  subcomprcssed,  suhtrenchaiit, 
but  less  elongated  from  behind  forwards  than  in  Xiphodon.  Besides 
the  two  normally  developed  and  functional  digits  ou  each  foot,  there 
be  one,  sometimes  two,  supplemental  digits. 

The  best  illustration  of  the  Btrueture  of  the  upper  true  molars  is, 

these  teeth  in  the  *  Proceed- 
0th,  184f>,  published  in  the 
•  Quarterly  Journal,'  vol.  ii.  p,  420,  "  The  Anoplothcriau  charac- 
ter of  the  tooth  is  shown  by  the  large  size  of  the  lobe,  /j, a-,  fig.  I, 
jmd  the  Bubgcneric  peciiliarity  by  the  continuation  of  its  dentinal 
base  with  that  of  the  inner  and  anterior  lobe,  t  d,  at  the  eiirly  stage 
of  attrition  presented  by  the  crown  of  the  tooth  in  question.  In  the 
large  and  typical  Anoplotheriay  the  lobe,  p,  preserves  its  insular  form 
mud  uninterrupted  contonr  of  enamel  until  the  crown  is  much  more 
worn  down  (than  in  the  present  tooth,  fig.  I).    In  this  respect,  as  in 

t^e  modifications  of  the  lower  molar  teeth,  the  genus  Ihchohme 
shows  its  closer  affinity  to  the  true  Rnminants  ;  but  the  little  fold  of 
enamel  dividing  the  lobe  i  d  from  p  distinguishes  the  upper  molar 
tooth  in  question  from  that  of  any  liniuinant."  (p.  421.) 

Two  upper  molars,  originally  referred  by  M.  Gervais  to  the  genus 
Hyracotheriym  f,  have  since  been  figured  by  him,  and  referred,  ana- 
logically, to  his  IHchohxme  liohertiana  {.  'f hey  unquestionably  cor- 
respond more  closely  with  the  wpper  molar  referred  by  me  to  the 
genus  Diehohune  than  to  the  upper  molars  of  Ihjracotherium.  They 
show,  as  M-  (xcr^ais  describes,  '*  cintj  pointes  tubercnleusea  placcea 
sur  deux  rangs,  trois  an  premier  rang  et  deux  au  second/'   (p*  6.) 

In  the  characters  of  the  genus  Dkhohune  given  by  M.  Gervais  \n 
the  text,  he  describes  the  upper  true  molars  as  formed  "  de  deux 
rangs  de  pyramides  obtuses ;  deux  pyramidea  en  avant  ou  au  premier 
rang  ct  trois  en  anicre,  c*est-ik-dire  au  second  rang." 

Whether  this  ascription  of  the  three  cones  or  points  to  the  hinder, 
itistead  of  the  fore,  division  of  the  molar  tooth  he  based  upon  an  ob- 
Bervation  of  those  teeth  in  situ  in  the  upper  jaw,  or  upon  the  analog 
of  the  Micr&therium  {Cainotherium^  Lartet)  is  not  stated.  The  teeth 
of  the  IHchoh^ue  Robrrtiana  were  found  detached  in  the  marl  of 
the  *'  calcaire  groasier  "  :  the  upper  molar  from  the  Binslcail  Eocene, 
referred  by  nie  to  the  genus  Dkholnitw,  was  also  a  detached  speci- 
men. Entire  crania  of  Mkrotherium,  from  the  lacustrine  calcareoua 
marls  of  the  Puy-de-Dome^  are  in  the  British  Museum,  and  these 

•  "  Elle  fomiera  auBti  pour  moi  Ic  type  d'an  »oa«-genre  que  jc  nommerai  Di- 
eModune,  h  cause  de  ces  poiotea  ou  colliiiee  dlspoftSes  par  pairca  but  Ics  quatre 
demicres  inokires." — Ed.  cit.  p.  64. 

t  Compte  Rendu  de  TAcadeBiie  dea  Science*,  t.xud.  p.  552, 

X  Ptieontologie  Fran^aise,  pi.  35.  flg.  12. 
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clcAfly  bIiow  that  the  hinder  division  of  the  upper  tnie 
complicated  br  the  additional  (third)  eusp.  80  far  m  I  hare  MBJ 
knowledge  of  tlie  specimens,  or  ref?orded  sipecimens,  of  thcAoimm^, 
there  are  no  Wtter  grounds  than  analogy  for  deienninsng  wbicb  U 
the  fore  and  which  the  back  part  of  the  detached  upper  niolar  Udb. 
According  to  the  Jnoptotherium  and  Xiphtniof^  the  thrT<e-cii*fied 
divigion  would  be  tlie  front  one ;  according  to  the  Mietotk^rimm^  it 
would  be  the  hind  one.  The  modification  of  ihc  molar  dmctibed 
and  figured  in  the  '  Quarterly  Geological  Journal/  vol.  ii.  p«  420,  if 
«uch,  as,  from  subsequent  knowledge  of  the  t«eth  of  citinct  Artio> 
dactyles,  to  confirm  me  in  the  choice  of  the  analogj  of  the  Amwfh 
therium^  in  determining  the  fore  and  back  parta  of  toe  croim  of  tfcH 
upper  mokr. 

With  regard  to  Microtkerium^  the  unusually  perfect  foaiil  akall 
of  that  small  Herbivore,  which  did  not  exceed  lu  liie  ibt  Mkilt 
Chevrotainji  of  Java  and  other  Indo-ArchipeUgic  Talam^  e.ft.  3W- 
galuM  Kanchil,  are  of  importance  in  regard  to  the  <|ttaaliaB«f  Inf  flM 
appearance  of  the  Euminantia,  on  account  of  the  deflOOMlniMB  Ikff 
gire  of  the  persistent  and  functioual  upper  incisor  ttttli.  Vbm  tinr 
Eocene  even-toed  [Ierbivorc8,  like  the  Urcer  Anoplotbtnoid^ 
departed  from  the  characters  of  the  true  lluminantj  of  tli» 
day,  in  the  same  degree  in  which  they  adhered  to  the  moet  ^ 
type  of  the  Artiodactylea.  Had  M.  ch*  Ulainvillr  pos^nved  no  otlwr 
evidence  of  the  Microlkerium  than  of  the  iHcko^mme  m» 
jHckobune  obtiqua^  Cu?.p  he  would  have  had  the  same 
referring  the  Microiheria^  as  ih^ IHckoftMnrn^  to  the  genu* 
Motektu  (lea  (^hevrotaina)  :  but  the  entire  dentition  of  tlir 
of  the  S{>eciefl  Anoplothrrium  munnum  and  J.  obliipium, 
Cuvier  to  his  genus  Dichobune,  must  be  known,  before  the  exHlfncc 
Ruminanta  in  the  tlpjier  Eocene  gypauin  of  Pari»  can  be  tufcmd. 

No  doubt  the  affinity  of  theae  amul  Auoplutheriaidii  to  the  Cbcffi^ 
tains  waj  very  dose.  '  Let  the  formitiffie  font  be  UiBiAnvd 
the  small  upper  incijiors  to  the  oontignoM  rtiirimi,  «nd  tl» 
would  he  effected.  We  know  that  Us*  llMMMBt  ftmrndk  of 
■pcciet  of  JVftffuJus  \»  ■iniDlified  by  the  luppiiwriwi  of  tlMpaalUrMi 
or  third  bag :  tia  ttomtcli  of  the  tmall  AuoplollieriQidib  whalM 
serving  a  certaia  degree  of  oompleidtyt  migut  have  beea 
more  simplified.  The  certain  inforxnatioo  which  the 
dentition  disptaved  by  the  al>ove-cited  evtinet  sipecies  impart 
to  the  artificial  charmcier  of  the  Order  Rtimmmmii€  of  Uie  BMi4in 
tystema,  and  to  the  natural  character  of  tliat  wi^  fS^ontp  of  cmi» 
toed  hoofed  animals  for  which  1  have  proponed  the  term  Ateno^ 
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Lower  }aw  ind  t«eth  el  IHtktJmmt  oHmm,  nat.  liam, 

rir  y*  Uitpar  vtaw*  OwwIm  IM  ffUi«M  u4  esttiag  nifeecs  of  tl» 
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2.  Detcription  of  Tvio  Species  of  the  Fossii>  Mammalian  Genus 
Plagiadlax  from  Purbeck.  By  II.  Falconer^  M,D., 
RR.S.,  F.G.S. 

Until  very  lately,  the  only  fossil  mammifer  known  to  science  from 
the  Upper  Oolite  beds  (Purheck  series)  was  the  Spalaroikerinm  tri- 
cugpitienff  of  Professor  Owen,  a  small  insectivorous  form  referred  by 
him,  with  some  resene,  to  the  placental  series*.  It  wais  discovered 
by  Mr.W.R.Brodie  hi  one  of  the  so-called  '*  Dirt-beds"  of  Durdleatone 
Bay,  Purbeck.  That  meritorious  collector  continued  his  re^earchea 
during  the  years  1 835-5  C,  and  had  the  good  fortune  to  discover 
some  other  mammalian  remains,  which  were  transmitted  to  London 
about  the  end  of  last  Beceniber  for  description  by  Professor  Owen* 
They  were  all  found  in  what  is  called  the  "  Dirt-bed  **  No.  93,  of 
Austen's  "Guide.*'  Before  these  remains  had  reached  London,  Mr, 
Samuel  H.  Beckles»  so  favournhly  known  from  his  researches  in  Sussex 
and  the  Isle  of  Wight,  after  free  communication  with  Sir  Charles 
Lyell  about  the  importance  of  a  close  and  sustained  search  for  mam- 
njalian  remains  at  Purbeck,  proceeded  to  Swanage  for  the  express  pur- 
pose of  e4irrying  it  out.  Before  a  fortnight  had  elapsed,  Jlr,  Beckles, 
by  a  series  of  well-directed  cxcaTations,  had  dlscnvered  several  mam- 
malian jaws  besides  numerous  reptilian  remains,  in  the  '*  Dirt- 
bed  *'  No.  ^'A.  When  the  first  line  of  section  ceased  to  be  pro- 
ductive, or  could  no  longer  be  worked,  he  opened  new  ground,  under 
difficulties  which  would  have  damped  the  ardour  of  a  less  earnest 
inquirer.  The  labours  of  Mr.  Beckles  have  been  crowned  with  the 
success  which  they  deserved.  He  has  discovered  a  large  number 
of  mammal  remains,  many  of  which  are  new,  and  in  very  fine  pre- 
servation. The  united  actiuisitions  of  Messrs.  Brodie  and  Beckles 
have  already  attained  the  important  figure  of  about  thirty  mamma- 
lian jaws,  more  or  less  complete,  the  majority  of  them  lower,  but 
two,  at  least,  upper  jaws,  with  one  well-prouounced  cranium.  The 
most  important  portion  of  these  are  the  discovery  of  Mr.  Beckles. 

The  explorations  have  been  conducted  under  a  conjunction  of  un* 
usually  favourable  circumstances.  Sir  Charles  Lyell  gave  his  sage  and 
long-experienced  advice  with  the  deep  interest  in  the  case  which  befits 
the  author  of  the  *  Principles  of  Geology  ;*  Professor  Owen  aided  the 
good  catise  by  keeping  Mr.  Beckles  advised  of  the  importance  of  the 
additions  which  he  was  making  to  Paleeontology  ;  and,  having  had  the 
leisure,  from  confinement  to  my  rooms  by  indisposition,  to  examine 
the  objects  as  they  were  successively  discovered  and  forwarded  to 
me,  I  was  enabled  to  communicate  to  Mr.  Beckles,  constantly,  an 
approximative  opinion  as  to  the  nature  of  each  fresh  acquisition,  and 
thus  encourage  him  to  persevere.  From  his  correspondence,  apart 
from  the  results,  1  can  bear  testimony  to  the  rare  zeal,  minute  care, 
and  admirable  vigour  with  which  Mr.  Beckles  has  followed  up  the 
inquiry.  So  productive  have  his  labours  been  latterly,  that  hardly  a 
week  passes  without  its  regular  instalment  of  a  couple  of  dispatches 
of  mammalian  jaws  from  Purbeck. 

•  QnartcrlT  Joumai  of  the  Geological  Society,  vol.  x.  pp.  431  &  432j  1854. 
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It  IB  intendpt]  fbat»  when  the  collection  b  oomnleted,  dm 
FobsOb  shall  be  made  over  to  ProfcMor  Owen  for 
publication ;  and,  frotn  what  is  alrendj'  manifest.  It  mmy  Miilj  Ik 
stated,  that  they  wilJ  funiish  matenala  for  one  of  the  matt  intUM^ 
ing  and  important  of  the  many  clia{>tcra  which  our 
countryman  has  contributed  to  the  record  of  Mi 
ontology.  Without  farcstalUng  Profeaaor  OwenV 
I  may  be  permitted  to  state  that  I  have  ■■liiififH  v^Mlf  of 
being  among  the  Purbeck  fossils  at  least  seven  or  «iffht  gnu 
MammaliH,  some  of  them  UDque»tionabIy  Marsupialu,  both 
dttceous  and  herbivorous ;  and  others  of  them  conreying  to  niyi 
the  impression,  so  far  as  the  evidence  goes,  tliat  they  odoiig  lo 
Placental  Inseetivora,  having  afiiuities  more  or  leti  nsmol*  to 
ing  types. 

Having  undertaken  a  deiieription  of  ont  of  the  moat 
of  these  Purbeck  mammal  genera,  in  coni|»Iianee  with  the 
of  Mr,  Beeklt's,  to  accompany  some  iUu^tratiuai 


•ppear  in  Sir  (*harles  Lyeira  forthcumiue  Supplemcal  to 
edition  of  the  *  Manual  of  ElenenCar^  Qeology,*  1  kaf« 
it  desirable  to  place  tlie  anatomiod  evidenee  for  the  refalli 
detail  tlxan  could  be  admitted  In  a  brief  abridgement  m  tKat  watkm 

The  genus  **  Pla^iaulax* C^  which  is  inferred  to  hjive  bf«B  Im 
biforous  and  marsupial*  comprises  two  wcU-markod  ipiciM^  B 
Iterkletii  and  iV.  minor »  It  has  been  drtennin^  wm 
•tinct  iDecimens*  which  were  among  tha  MiiMit  of  Mr.  1 
aouuisitiona,  each  a  right  runua  of  the  loww  jiw.  iMOtAj^ 
aihiitiotial  specimens  f  nave  been  received  of  the  larger  form* 
Jifc/c/ftii,  supplementing  important  points  of  evidence  whidi 
wanting  in  the  first  instance.  The  illiutntiooi  and 
now  submitted »  are  derived  chic^*  from  the  two  original 
Of  theae,  the  one  of  PU^iauloM  BecUwm^  (figs*  1  &  4,  a,  &/aoa  e;  • 
in  two  pieces  on  reversed  slabt,  eoottits  of  the  lower  jaw,  right  aide, 
perfeict  trum  tbe  tip  of  the  incisor  to  the  utoumal  fufftee  oC  Ibr 
ooodyle,  meluding  the  ascending  ramus  and  eorouoid*  vith  Ike  eu 
cepCkm  onlv  of  the  raised  [>oaterior  lower  margin  and  inllfrtwl 
ancle ;  it  aliowi  three  premobuit  (p,  ai)  m  «iIm,  with  the  fftf 
•odteta  of  tlie  two  hack  molars.  Another  specimen  (fig.  7%  nr^ 
tnnatdj  auppUes  theae  two  back  moUrt  in  mim.  The  wwcr  jnr 
(alao  01  the  right  aide)  of  the  other  apeciee  PUguntmM  awier,  %» IS» 
li  kia  perfect ,  It  contains  all  the  teeth  la  «t/m  beeotxfyh  ft^ 
tenred,  but  it  ia  mutilated  verticallv  behind  the  alveoUr  border  \  tkt 
■eeending  ramu«»  with  nil  tbe  posasnl  portion  bein^  wanting.  Bk 
iUtt  the  t w  o  t  rue  molanb  ii  eonliiM  tar  iiiwiinlin  inat»d  of  tbiei^ 
aa  in  the  other  epedea. 

TeelA,— Tpgetber«  three  spedmcns  fumisli  ncnrly 


Aa  abbfevlaiSon  lar  "  risgiaulaeedott,'*  tnm  rXiywt,  «lllffM»  afti 
baviaa  i<fci— cs  to  th«  iliasooal  crooviag  ef  tlw  pfamalaim. 
t  A Ifth spadBca. lobtsiiacaUx  aovM, ia  desalM  ka  te wmgKiQkm^, 
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bnce  as  to  the  characters  of  the  lower  jaw  of  the  gernis.    And,  first, 
1  regard  of  the  teeth,  the  dental  formula  is,^ 

[iciB*  I — 1 ;  con,  0— D ;  pretn.  3—3;  mol.  2— 2=  12  m  P,  Beckiem. 

4 — i  —14  in  P,  minor. 

To  save  unnecessary  technical  details,  by  reference  to  a  well- 
:nown  existing  genns,  which  will  constitute  in  other  respects  an 
tnportant  term  of  comparison,  it  may  be  stated  at  once,  that  the 
ncisor  of  Plagiauktx  Bfcklesii  (fig.  I,  n,  &  fig.  14),  in  every  parti- 
ular  of  form,  namely,  edge,  point,  and  section,  and  in  relative  amount 
if  projection,  bears  a  very  close  general  resemblance  to  the  incisor 
if  the  naarsupjal  [Tijjmprijmmig,  or  Kangaroo- rats,  of  Australia  ;  it 
lifFers  chiefly  in  being,  for  the  relative  size,  more  robust  in  the  fossil 
nimal,  and  curved  more  abruptly  upwards.  Its  line  of  implantation 
ci  the  socket  is  more  vertical,  and  the  alveolar  sheath  shorter  and 
liicker.  The  diasteme  is  exceedingly  abbreviated^  not  exceeding  a 
iiAtt  in  length. 

The  three  premolars,  in  PL  Beckiem  (fig,  1,  p,  m),  are  in  the 
inest  state  of  preservation,  showing  the  details  of  every  minute  cha- 
acter.  They  ure  limited  to  three  in  all  the  specimens  (see  figs.  4, 
I,  12,  &  H).  This  is  a  point  of  some  importance  to  establish  di- 
tinctly»  as  there  are  four  of  these  teeth  in  the  other  species.  They  form 
.  closely  adpressed  and  compact  series  of  very  unequal  size,  diminish- 
[ig  rapidly  in  snecession  from  the  last  to  the  most  anterior.  The  last 
premolar  (A)  presents  a  square  oblong  side,  convex  from  back  to  front, 
jid  aloping  upward*  and  inwards  to  the  edge,  which  is  finely  semi- 
at«d,  as  in  Uypsiprymmu,  the  serratures  being  caused  by  the  ter- 
ninations  of  about  seven  well-marked  parallel  grooves,  which  descend 
ipon  the  side,  not  vertically  as  in  Ihjpsiprymmis  (fig.  6^  Q,  but 
liagonally  downwards  and  forwards,  disap[»earing  about  the  middle 
if  tne  crown-side,  upon  a  smooth  and  discoidal  surface.  The  enamel 
lelow  the  four  last  grooves  is  inequal  and  raised  into  a  well-marked 
trenated  atep  (fig,  1,  Ar),  which  is  exhibited  on  all  the  specimens, 
rhe  interior  surface  being  adherent  to  the  matrix^  the  characters 
\f  the  inner  side  of  the  last  premolar  are  not  shown  by  this  spe- 
cimen. But  in  two  of  the  other  specimens  the  inner  surface  of 
ill  the  premolars  is  ?tii&  and  seen  to  be  furrowed  by  diagonal  grooves, 
xactly  like  the  outer,  the  principal  difference  being  that  the  inner 
ide  is  more  flattened,  and  tlie  enamel  smoother  than  on  the  outer. 
The  two  aides,  tberefore,  slope  from  the  base  upwards  to  a  sharp  or 
hin  edge,  which  is  serrulated,  agreeing  in  every  respect,  except  the 
nclination  of  the  grooves,  with  the  corresponding  tooth  of  Ht/psi- 
trymMus,^  The  tooth  is  implanted  by  two  distinct  fangs.  The 
leaoltimate  premolar  is  somewhat  spathulate  in  outline,  the  lateral 
urface  of  the  crown  is  convex  in  the  longitudinal  direction,  and 
lopes  inwards  to  the  apex,  which  is  diagondly  grooved  like  the  last 
>remolar,  the  grooves  being  fewer  in  number.  It  is  inserted  by  two 
nequal  fangs,  the  posterior  of  which  is  barely  visible ;  in  size  it  cor- 
espondfl  with  one  fang  division  of  the  last  premolar.  The  antepen- 
dtimate  or  anterior  premolar  is  greatly  reduced  in  all  its  dimcnsiona, 
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being  hardly  one-fourth  the  size  of  the  tooth  immedimtvlj  befcnid  it; 
in  form  it  exhibits  more  the  ordinary  appearance  of  «ii  tndior. 

In  ihe  other  species,  Plaginulax  minor  (fig»  15),  which  b  f«fy 
considf  nibly  smaller,  the  incisor  (a)  presents  a  corTe«pooditi|;  gcocril 
form,  bnt  it  is  more  ftongat<H],  less  robust,  and  is  not  to  modi 
curved  upwards.  A  portion  of  the  point  has  b«ra  broken  off  in  ^2bm 
specimen,  and  it  is  seen  by  the  impression  (a*)  thai  the  inner 
near  the  apex  was  hollowed  out  in  a  longitudinal  depi 
premolars,  in  number  four*  are  higher  in  proportion  to  the 
the  jaw  than  hi  the  other  species.  The  last  one  is  similsr 
and  grooving  to  the  corresponding  tooth  in  Piagimd^w 
hut  exhibit*  a  slight  difference  in  the  inequality  of  the 
below  the  basal  terniiufttions  of  the  grooves.  In  front  of  it 
arc  two  spathulate  premolars,  i.  e,  the  antepenultimate  and 
mate,  both  ciiftfronally  grooved  near  the  nprx  ;  and  at  th«  be 
antepennltimntcs  but  presaed  someuhat  inwArdii,  there  if  a 
nute  anterior  or  fir^t  premolar.  The  basal  enamrl-stirfiwe 
out  over  the  fangs  in  these  teeth  in  a  rounded  angle  wbicl) 
downwards.  Rifgarded  as  a  aeriesi.  they  decrease  in  siie  verj 
from  the  last  to  the  foremost*  The  »harp  edge  of  the  enwm 
three  anterior  teeth  slope*  down  towards  the  diasteme  from  lilt 
terior  margin  of  the  laat  premolar  ;  while  that  of  the  latter  tifopm 
a  reverse  manner  downwards  aud  backwards  towarda  the  true 
the  antictiual  planes  meeting  at  an  obtuse  angle. 

Tite  true  molars  tn  both  speckf  w«re  limited  to  two,  tlM 
of  which  alone  remain  in  the  more  perfect  jaw  (ilga.  I  &  4, «  nd 
But  they  are  shown  iV*  «i/«»  in  the  mott  perfect  pretemlioo,  in 
jaw  of  Phffiaulas  wtimor  (fig.  15,  m).     It  is  clearly  apparai 
the  relation  of  the  Moond  toolh  to  the  mutilated  base  of  the 
margin  of  the  ascending  ramus  (h)  in  the  latter,  and  fnm  llw 
sockets  of  the  fallen  trrth  in  the  alveolar  rim  of  the  ptfftel 
(fig.  4. »)  of  l*L  Hirlirni^  that  the  true  moluv  m  Um  lowif" 
both  sp«nrs  did  not  exceed  two,  a  very  nncxpeelcd  and 
number,  to  occur  in  forma  otherwise  inferred  to  be 
therefore  deuuuidiug  HftORMia  determination,  there  bctoc  wi 
Mrfcfpondiiig  imtanet  Jraown  within  the  whole  rai^  or  tliit 
CiMSi  raMti  or  recent* 

Fortunately  the  specimen  renrenented  br  fi^  1  ft  4 
whole  of  the  teeth  of  Pi.  Beekitmi  b  nearhr  as  periStct 
as  they  are  in  the  ip^cimcii  of  PI,  mimor  (%.  15)*     It  cnaiiiti  of  a 
right  lower  jaw  in  two  oontmnoni  fragmenU,  preaentinf  tlie  tiro 
nolsn  of  an  adult  animal,  well  worn  and  iji  tiiu,     Tlie  anterior 
^  ^  ascending  ramtt*  is  entire,  fonmng  a  weQ-defined 
to  the  alveolar  border,  and  so  doidj  coBtkpooi  to  the 
last  true  molar,  whioh  it  jMUtly  orentps,  l£it  it  is 


eonld  not  have  been  more  than  two  of  these  teeth  in  tlio  JMr< 
true  moUrs  are  not  only  reduced  in  number  in  Pl^fimimr 
but  they  are  alao  dwarfed  in  *ixe,  and  comparati 
In  oositraat  with  the  last  premolar,  the  united 

less  than  that  of  the  Utter»  while  the  vefticif 
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crown  is  little  more  iKftn  one-tliird  of  that  of  it.  They  afe  situated 
both  horizontally  and  vertirally  in  different  planes  from  the  premo- 
lars ;  a  perpendicular  frcnn  the  aciile  serrated  edge  of  the  latter 
would  coincide  with  the  line  of  the  inner  row  of  the  crown-lobea  of 
the  true  molars,  to  he  descrihed  in  the  se<^nel,  as  oceurs  in  the  recent 
Ihjpftiprtfmiivs ;  and  the  oiiitline  of  the  coronal  surtacc  of  the  whole 
molar  series  would  be  inchided  within  n  eune,  of  which  the  last 
premolar  formed  the  most  salient  part«  with  a  considerable  descent 
on  either  side  of  it. 

The  crown  of  the  first  trne  molar  in  Plaffimtlax  minor  (fig.  15,  e), 
which  I  lake  first  as  the  more  perfect,  is  of  a  broad  oblong  form, 
Its  inner  or  axial  margin  supports  two  well -raised  and  bluntly  conical 
points  or  tubercles,  separated  hy  a  wide  cleft,  which  is  partly  conti- 
nued down  upon  the  body  of  the  tooth,  vertically  in  a  sinus,  fonning 
an  obsolete  mesial  constriction.  The  pohitsare  isolated  and  Btart  up 
in  considerable  relief.  The  outer  edge  of  the  crown  is  not  divided 
correspondingly :  it  supports  mcsially  but  a  single  prominent  conical 
tubercle,  which  is  intruded  upon  the  plateau  oi  the  crown,  and 
opposed  to  the  sinus  between  the  two  inner  points.  It  alternates 
therefore  with  the  latter.  The  base  of  the  outer  point  is  continued 
on  either  side,  backwards  and  fonftards,  in  a  well-marked  lunate 
bevelled  rim,  which  is  convex  outwardn^  and  rises  at  either  end  into 
a  low  tenniual  lobule.  The  posterior  lobule  may  be  considered  as 
the  homologue  of  the  posterior  inner  point,  although  it  forma  but  an 
insignificant  tubercle*  The  anterior  lobule  is  still  less  developed,  but 
opposed  to  the  anterior  inner  point.  The  middle  of  the  crown  is 
occupied  by  a  sinuous  hollow  surface,  intervening  between  the  outer 
and  inner  rows.  This  hollow,  from  the  intruHion  of  the  outer  mesial 
point  and  the  constriction  of  the  inner  side,  is  divided  into  an  anterior 
and  posterior  discoidal  depression*  The  two  rows  are  separated  at 
both  ends  of  the  tooth  by  a  longitudinal  chasm.  There  is  no  indi- 
cation of  any  low  transverse  concave  ridge  connecting  the  opposed 
tubercles.  From  the  above  description  it  will  he  seen  that  the  two 
sides  are  uusymmctrical,  whether  the  outer  row  is  considered  as  con- 
sisting of  a  single  point  with  an  accessory  tubercle  on  either  side,  or 
of  three  unequal  tubercles. 

The  second  or  last  true  molar  (fig,  15,  </),  viewed  in  profile,  is 
BDialler  than  the  first,  and  the  crown-surface,  although  of  nearly  equal 
extent,  is  leas  complex  in  its  subdivision.  It  is  of  a  broad  oval,  with 
the  base  applied  to  the  contiguous  anterior  tooth.  The  coronal  emi- 
nences consist  of  an  outer  and  inner  raised  marginal  and  more  or  less 
lobuJated  edge,  separated  by  a  broad  central  depression.  The  outer 
tdffC  is  very  narrow  and  nearly  horizontal,  rounded  off  at  either  end, 
ana  presenting  no  murks  of  composition  beyond  four  or  five  obscure 
indications  of  crenulalion,  like  one  of  the  rows  in  the  tooth  of  Micro- 
leatfM  (see  fig.  1 6) .  1 1  is  Incurved  so  as  to  overarch  slightly  the  central 
depression.  The  inner  edge  presents  at  its  anterior  end  a  well-elevated 
and  isolated  conical  tubercle,  resembling  in  size  and  form  the  outer 
mesial  point  of  the  first  true  molar.  It  is  bounded  posteriorly  by  a 
deep  wide  cleft,  from  which  a  convex  edge  is  continued  backwardi, 
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which  h  raised,  bat  not  sufficiently  to  ftttain  the  importaoor  of  a  i 

although  homologqufl  to  the  rear  ciup  of  th«  aoterior  tooch* 

centre  of  the  crown  ia  occapied  by  a  hollow — smooth,  and,  aa  il 

scooped  out,  and  depreesed  cousidersblj  below  the  ratsad 

A  well-marked  chaBm  iaterrenea  between  the  maiynal  i 

front  and  behind,  the  latter  beug  narrower  and  kai  p 

than  when  the  tooth  is  viewed  endwise,  the  opposite  rowi  m  mtm\ 

apart  somewhat  as  in  the  tooth  of  MicrolrgteM.    Thr  cn^natkn  of  thm\ 

outer  margin  into  a  row  of  tubercles  is  more  decided  in  Miitultttm*] 

(6g.  16) t  the  crown  is  narrower  and  more  elongated  In 

and  the  op|M)sed  rows  are  more  approximated.     None 

points  of  these  teeth  in  Pioffiaul^tr  minor  shuw  any 

marks  of  abrasion,  nor  exposure  of  the  ivory :  the  white  ipolft 

the  figures  represent  adherent  specks  of  matrix,  and  noC 

discs  of  wear ;  the  aptceti  of  the  outer  cfMAtioiii  alooe  a 

worn  in  the  last  molar.    The  animal  from  wludl  tfa#  fti«il  m 

mwktn^fnm  the  tntaet  oondidon  of  the  mokr  tM^  to  liavo 

A  fwa%  adult,  aiHlieM  t^eth  hsve  been  found  wSk  won  ai 

ipadiMa  of  the  other  wpmk^ 

In  the  jaw  of  PlagimU*  BtckUmi  (6r9.  1  &  4),  there  arr 
small  pits  on  the  alveolar  border  of  the  hind  fragment  (r,  i/), 
hind  tke  Ust  premoUr.     The  anterior  two»  seen  upon  the  ffagpi 
fig.  1,  a,  &,  are  closely  approximated,  with  a  thin  plate  inlar 
indicating  that  they  are  tne  sockets  of  tlie  two-fanged  fimt 
One  of  them  i»  shown  in  the  niche  at  the  apex  of  the  fcrtiOiJ 
figs.  2  ik  3»/,  sf'    'i'b^  ^^^  pi^  ^K-  ^>  h  u  Urga,  *H*^*  *'*''  ^ 
vidcd,  but  showing  obsolete  marks  of  a  ineaial  oonatnctioiv  and 
Gating  that  the  second  or  last  molar  had  fangs  coofvrgiiig  in  m 
sockeL     The  rim  of  this  socket  is  distinetlir  defiiMd»  and  I 
wall  rataed  into  a  promiiiciit  gibboaaCy  which letftt  *  <k«p 
on  the  matrix*    Thia  gibhoM  pomt  oocrMpoiMla  with  what 
in  the  lower  jaw  of  the  recent  i?MM^pryMMit  Q&imaniK  ^h 
it  was  compared,  and  ia  commonly  Mtn  on  tho  ahoofaur  wall 
last  molar  m  other  animals. 

In  the  aeoood  specimen  of  P/«^.  Betkletii,  Qg*.  7-1 0» 
femxl  t^i,  the  two  true  tnobrs  of  an  atloit  and,  jiid|^bj  their  «rar, 
well-agrd  animal,  are  aeoi  ttt  titn*    Tber  pfOMt  the  onne  gvoml 
eharacUTs  as  the  oomtpoBduig  lacth  at  rtajf.  mumor  (fig,  I5X 
appear  to  he  nroporUnwdlT  larger,  to  eompariaon  with  the  pi 
The  crown  i>i  the  fimt  molAr  l>orr,  as  iu  the  other  apffl*i>  til 
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attained  the  mngnitwde  of  a  separate  tubercle.     The  two  inner  pointa 
form  obtusely  corneal  tubercles,  wbieh  are  in  greater  relief,  and  less 
ftSected  by  wear ;  so  that  the  worn  disc  of  the  outer  row  shows  like 
t  step  at  their  base.     Of  these  ttiberclea  the  anterior  hears  an  acces- 
Bory  lol)e  which  is  continued  across  in  a  front  talon,  giving  a  bilobed 
cliaracter  to  the  point,  which  is  but  slightly  abraded  at  the  apex ; 
while  the  posterior  point  shows  a  well-marked  depressed  disc^  which 
is  continued  some  way  down  upon  the  inner  aide  of  the  enamel,  as  if 
caused  by  the  grinding  play  of  an  overlapping  cusp  of  an  iipper  tooth 
in  use  against  it.     The  longitudinal  fmrow  between  the  two  rows  ia 
disttnctlj  Tisibk.    There  is  a  well-defined  basal  dngulum  to  the  last 
molar  in  this  species.     The  inside  elevation  of  the  last  true  molar 
agrees  very  closely  with  a  corresponding  new  of  the  larger  tooth  of 
Microlestes  antkp/tfSy  as  reprcsenttHl  in  one  of  the  drawings  belonging 
to  Sir  Charles  Lyell  (fig.  17,  c).     The  second  and  last  true  molar 
presents  a  nearly  square  crown  with  rounded  angles.    It  ia  fully  equal 
in  size  to  the  peuuhimate,  if  not  a  little  larger.     The  crown  bears  two 
marginal  edges,  as  in  the  other  species,  with  a  well-marked  depression 
between  them.     The  inner  edge  is  broken  off  and  seen  imbedded  in 
the  matrix  of  the  opposite  slab.     The  outer  edge  is  entire,  but  ground 
down  by  wear,  so  that  it  shows  a  marginal  band  with  no  remains  of 
crcnation.    The  detrition  of  the  crown,  as  a  whole,  bears  some  resem- 
blance to  that  seen  upon  the  last  molar  of  an  aged  Bear ;  the  com- 
parison, be  it  understood,  not  being  intended  to  imply  the  slightest 
idea  of  affinity.    The  angle  formed  by  the  anticlinal  planes  of  the 
crowns  of  the  true  molars  and  premolars  is  more  acute  in  the  jaw 
of  Pfap,  Beckksii  than  in  that  of  Plaff.  minor. 

Character  of  the  Lotver  /tf«?*.^ Although  the  teeth  are  seen  in 
greater  perfection  in  the  latter  species,  the  other  characters  of  the 
jaw  are  best  showii  by  the  specimen  of  Plag.  BecMem,  figs.  1  &  4, 
«f,  6,  &  tf,  d.  The  jaw,  right  ramus,  is  broken  vertically  through 
one  of  the  sockets  of  the  first  true  molar ;  the  anterior  frflgment 
(a.  If)  presents  the  outer  surface  of  all  in  front,  from  the  last  pre- 
molar, while  the  posterior  fragment  (e,  d)  exhibits  the  inner  sur- 
face of  all  behind,  on  to  the  condyle,  A  very  distinct  impres- 
sion of  the  premolar?*  attached  to  the  anterior  piece,  is  left  on  the 
matrix  of  the  slab  which  contains  the  hind  fragment,  so  that  it  has 
J>een  easy,  by  combining  the  figures,  to  produce  a  restored  outline 
of  the  general  contour,  which  is  shown  by  the  aid  of  dotted  lines, 
in  both  figures,  magnified  twice  the  linear  dimensions  *.  The  moat 
striking  characters  are;  Ist,  the  shortness  of  the  jaw  from  the  pos- 
terior edge  of  the  ascending  ramus  to  the  border  of  the  alveolar 
sheath  of  the  incisor  (a);  2ad,  the  great  vertical  height  of  the 
horizontal  ramus  in  relarion  to  the  last  dimensions ;  3rd,  the  de- 
pressed position  of  the  condyle  (</),  and  its  great  horizontal  pro- 
jection behind  the  coronoid  process.  The  lower  border  of  the  bodi^ 
deviates  little  from  the  horizontal,  for  about  four-fifths  of  its  length* 

*  See  also  fig.  II,  p>  280,  iUustratmg  a  perfect  right  ramus  of  a  youager  tudi- 
viduiil  magnified  four  times. 
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being  but  altgbtlY  convei.     The  upper  margin  fllopct  i  liUle 
wards  from  behind  the  premolars  on  U>  the  lodnTe  ilveoliii*  to  U>ac« 
if  the  two  margins  were  produced,  the?  would  meet  at  an  meaUm 
angle.    The  diastema  is  very  short.    The  incisor  («)  is  comjwradn^ljr 
large  and  directed  snddenlv  upwards,  the  point  beiiw  tkrvlad  ab«*i» 
the  lerd  of  the  premolars,  with  a  short  bluff  sheau-betdtr.    Tkm 
base  of  the  incisor  is  impressetl  with  a  shallow  loofpitiuliaBl 
the  upper  edge  ia  beTellcd.     The  i)oint  showa  no  mark  of 
The  mentary  foramen  is  snmll,  indistinct,  and  situatrd  mraadhr  tti  a 
line  nearly  with  the  middle  of  the  diastetne.     The  alveolar  Donkr 
riaes  in  large  serrate  proeos^ses  between  the  fangs.  The  dark-sliaiM  da- 
pression  behind  the  vertical  fracture  (/^  r)  npon  the  matrix  (o^,  i^t /)• 
marks  the  position  of  the  pointed  gihlxisity  on  the  inner  Mt  of  tkt 
alveolus  of  the  lost  true  motar  (i).     It  is  considerably  beknr  ibi  !!■■ 
of  implantation  of  the  preniolors>  indicating  that  the  tma  mmIhi 
were  placed  correspondingly  low,  as  is  seen  in  the  iaw  of  Ibt  ttSkm 
epecies.     The  longitudinal  medial  shade  shows  a  deephr  immfmmi 
broad  channel  upon  the  outer  surface  of  tbe  ramiu,  wnidl  ■  Wt^ 
pronounced  under  and  behind  the  last  premolar.     Tba 
this  depression  is  well  exhibited  by  the  vertical  sectiooa  (fi^a*  9 
f&g),  where  (x)  represents  the  inner  surface,  and  (y)  the  o«iter.  U 
teen  that  the  inner  surface  ta  slightly  cviucavc  iu  the  vrrtjcal 
between  the  up[)er  and  lower  margins  i  and  that  the  crooal 
vexity  of  the  outer  surface  u  interrupted  by  a  wide  and  «laeii  i 
causing  a  mesial  oonstrictioo  (y).     Although  there  is  as  T 
evidence  to  the  point  available,  in  cout»eq\ience  uf  line  uoter 
of  the  posterior  portion  being  adherent  to  the  matnx,  tiill  it 

rsar  that  this  channel  nms  badt  toirarda  the  deprtmnd 
outer  suHace  of  the  ascending  numiib  tltlioiigh  il  Wtfj  B 
been  continuous  with  it. 

The  posterior  fragment  (e,  d,  fig»  4>  shows  in  fwy  fMrfal 
servation,  the  whole  of  the  inner  surface  of  lilt 
condyle^  with  the  exception  of  the  fragile  edffi  of  lilt  U 
margin  and  angle,  which  are  broken  <^  and  left  iu  part  imlmided 
the  matrix -caiit  of  the  oppoaitc  slab  containing  the  anterior  frifintal  t 
it  eompriaes  also  the  posterior  portion  of  the  6o«/y»  in  iHadi  tttlMl 
molar  is  implanted.  The  coronoid  process  (e)  i«  triangular,  lis 
anterior  border  r*topes  upwards  and  backwards  to  the  spet  in  agntli 
enrve,  at  an  anale  of  about  45"  with  the  alveolar  border.  The  pQ»> 
llfior  margin  descrnda  in  a  curve  with  httle  deviatimi  f^vn  the 
vertical  into  the  broad  sigmoid  notch  (ft,  e)*  which  is  but  sli^tlj  i 
arched  by  the  apex*.  Its  height  and  width  at  the  base  aiv 
alike,  and  about  w|ual  to  the  depth  of  the  bodm  of  the  jaw,  ia  m 
with  thf  Ust  molar*  The  apex  of  the  proceia  li  ihar|i*  In 
form  the  cormioid  process  in  Pim^imdus  rcic 
ivndaoeotit  marsupials,  and  of  the  Umtne  Aasywva 
that  of  the  herhbrorona  fiuniliea.     It  dtfleri  very  markedly 

*  Tbe  trtict  lias  fipfssiited  tbe  pottrhor  margin  of  thm 
a  eunv,  tad  ibr  poiai  pnijarttag  loo  ssaah 
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elevated  str&p-shaped  coronoid  of  Hypsiptymnus  and  the  other  herhi- 
Toroufl  marsupials.  It  is  to  be  remarked,  however,  that  it  ia  less 
elevated,  and  that  its  surface  is  of  less  area,  than  in  the  predaccoua 
genera,  whether  marsupial  or  placmtal. 

Fortunately  the  condyle  {d,  tig.  4)  is,  in  every  respect,  as  perfect 
as  that  of  a  recent  bnue.  The  matrix  has  been  removed,  so  that 
it  stands  out  in  bold  relief,  showing  the  convex  articular  surface 
eotire.  In  no  part  of  the  specimen  are  the  peculiar  characters  of  the 
fossil  more  strongly  marked  than  in  this  process,  the  remarkable 
points  being:  1st,  its  very  depressed  position,  the  upper  edge  beuig 
below  the  line  of  the  alveolar  border,  and  the  lower  extending 
nearly  to  the  inferior  margin  of  the  jaw;  2nd,  its  prominent 
convex  surface,  great  depth  in  proportion  to  the  width,  and  vertical 
direction ;  3rd,  the  breadth  of  the  sigmoid  notch  (d,  e),  uivolving 
a  long  neck  to  the  condyle,  and  its  projection  much  behind  the 
coronoid  process.  The  articular  surface  is  convex  and  protuberant, 
narrow  in  comparison  to  the  height ;  when  viewed  endwise,  the  out- 
line is  pyriform,  the  broad  end  being  uppermost.  Tlie  general 
direction  of  the  articular  surface  is  vertical ;  a  chord  through  the 
upper  and  lower  edges  of  the  curve  would  form  a  very  acute  angle 
w^ith  a  perpendicular  immediately  behind  it.  The  neck-portion  of 
the  sigmoid  notch  (d,  e)  is  as  long  as  the  breadth  of  the  coronoid, 
BO  that  the  articular  flurface  is  not  only  depressed  below  the  apex  of 
the  coronoid,  but  projected  a  long  way  behind  it.  A  line  drawn 
from  the  condyle  to  the  gibbous  prominence  on  the  wall  of  the  last 
molar  (i)  considerably  exceeds  the  length  of  the  horizontal  ramus 
from  the  latter  point  on  to  the  border  of  the  incisive  alveolus.  The 
itmer  surface  of  the  ascending  ramus  behind  the  orifice  of  the  dentary 
canal  (n)  is  smooth,  and  near  its  inferior  border  traversed  by  a  longi- 
tudinal channel  which  bends  back  to  the  under  edge  of  the  condyle. 
The  orifice  of  the  canal  (n)  is  low  and  directly  in  a  vertical  line  with 
the  posterior  wall  of  the  last  molar,  being  relatively  situated  exactly 
as  in  Hypsiprymnua,  The  anterior  margin  of  the  canal  forms  a 
raised  step,  the  edge  of  which  is  continued  upward  in  a  low  crescentic 
ridge  to  join  on  with  the  base  of  the  gibbous  prominence  of  the  last 
alveolus.  The  mylo-hyoid  groove  traverses  the  ridge  about  the 
middle,  but  the  adhesion  of  the  inner  surface  of  the  front  piece  (ff.  h) 
to  the  matrix  does  not  at  present  admit  of  its  being  determined  how 
far  the  groove  advances  upon  the  horizontal  ramus.  The  inner 
aurtace  of  the  coronoid  la  convex,  which  is  partly  obscured  by  the 
plate  of  the  process  being  traversed  by  numerous  fissures,  with 
partial  displacement  of  the  pieces. 

The  mferior  margin  of  the  hind  part  of  the  ramus  is  nearly  hori- 
zontal ;  it  terminates  suddenly  in  the  lower  edge  of  the  condyle. 
A  narrow  fractured  surface  (fig.  4,  o),  the  continuation  of  which  was 
evidently  directed  inwards  (k  e,  presented  to  the  observer),  is  seen 
on  the  side  of  the  lower  edge,  stretching  from  the  anterior  boundary 
of  the  dentarj'  foramen  {n)  on  to  the  condyle.  The  rest  of  this  in- 
flected margin  (what  remains  of  it)  is  seen  ijnbedded  in  the  opposite 

ah  (fig.  1,  6,  o').     It  forms  a  lamina  of  great  tenuity.     The  base 
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of  its  inner  bouuditig  ridet?  shows  a  triftngukr  freeUae  ii 

under  the  oritice  of  the  JentiiJ  cuiittl  (»t  m,  fig.  4).  whMi  ii  b 

pajrativelv  thick  :  thence  the  section  becomes  graduaUjr 

to  the  condyle.     There  can  be  Little  doubc  Uiti  tkit  ii  iIm 

teriatic  marsupial  inflected  «Qgle»  although  feebljr  dfltdoimL    llMjr 

have  formed  a  slender  ekingated  apophysis,  with  lini  iiwrand  !■- 

flexion,  as  in  Acro&ata. 

The  characters  of  the  anterior  portion  of  the  inotr  iidt  «C  CW 
horizontal  ramus,  which  are  concealed  bv  the  coutact  vitli  thf  id«I«bi 
in  the  fragment  fig.  U  a»  6,  are  beautifully  shown  by  a  dctacbtd  pmm 
l&tcly  received  from  Mr.  Beckles,  represented  by  fi|;t.  H*l.t.  It 
compriises  the  anterior  third  of  the  ramua,  the  fracttire  haviiif 
passed  vertically  tiirough  the  middle  of  the  laal  prenolar.  The  m- 
eisor  is  broken  off  near  the  base  of  the  exaerted  portioa ;  thr  two  aa* 
terior  premolars  are  (|uite  entire^  and  show  well  the  diagonal 
on  both  sides.  The  alveolar  i»heaili  of  the  incisor  is  entire 
and  its  upper  edge  presents  an  exoeadiuglj  ahbreriftleil 
The  symphysial  portion  b  very  short,  directed  upwards,  nnasiftt^ 
obtuse.  The  dii»c  of  the  hannouia  or  junction  betwem  the  two  a 
dibular  (/leces  is  distinctly  defined  (fig.  1 2,  />) .  It  is  of 
amall  autero-pov<«terior  extent,  of  a  broad  eUiptical  or 
form  outline,  with  the  sbua  directed  backwards,  and  thv  loi 
of  the  disc  with  but  sUght  deviation  from  the  vertical.  Tlw 
is  perfectly  smooth  and  without  indentation,  ax  is  oomtnimly 
ilyjmprtjmnua  atkd  other  herbivorous  manmpials  ;  whde  in 
nivorouii  and  insectivorous  genera  of  the  saine  subclass,  lh« 
aia]  hamionia  is  narrower  and  more  elongaled.  wttli  inor*  Of 
equality  of  surface  fur  the  reciprucAl  finn  apiHiaitioQ  of  tltf 
pieces.  It  is  of  some  importauce  to  take  uue  noliet  of  lUi 
racter,  however  trivial  it  ujitj  ftppev,  as  eveiT  mnt  k  of  «»lai  iIhI 
can  na»\»l  us  in  detenu uiing  tAS  affinities  of  ibis  remarkalilc  UmA 
genus.  On  the  outer  surface  of  this  inffanniL  tht  mnHuf  $anm§B 
(fif;.  i\,c)  is  seen  under  the  middle  of  Uit  disilsf .  It  if  iQ«ii4 
well  dolined»  and  of  gooii  siie.  This  instruolivs  fca|MMBti  feniite 
direct  evideucv  upon  another  uoint  of  importMMS,  mmtitf  Ihftl  Umm 
was  but  OM  ht^e  tnrisnr  on  tillitr  mdi9  of  Um  Ummjam, 

It  woald  lisvs  hseQof  piti  latcffstaad  imiwitif  to  hmrv  wmm- 
Uincd  the  character  of  the  outer  surface  of  ta»  nrti!in|  fiays  is 
Pia^,  Beckhsii ;  that  is  to  say,  whether,  in  binnoiiy  wiU  tkt  umh 
supial  indicatiotis  as  here  interpreted,  it  presents  s  d<iiif mjim  hmudaA 
by  a  raised  ridge  sweeping  round  on  the  kiwer  side  mm  tbs«o«M* 
to  join  on  with  a  corre9|>oudiiig  ridge  descending  akog  tiis  aafesaar 
margin  of  the  coronoid  s  and  whether  the  depression  terminaledl  fe  n 
tnimpet'sbapcd  ezenvatino  of  the  horiiontml  ramus,  comaMQ  W  It 
and  tbr  dentary  esnal,  as  oerors  in  Ufimfrywmu9,  But  tlw 
is  so  fragile,  that  I  have  not  attempted  to  detaich  it  for  fear  of  i 
what  it  now  exiiibits.  We  may  «i|iset«  lumever,  if  tb 
ate  continued  at  {Hirbcck  with  the  sttne  teal  ^ith  wlii 
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meters  of  the  lower  jaw  of  Plaff.  Hecklesii.  From  the  direction 
which  the  fracture  has  invariahly  taken  along  the  line  of  len»t  re^ 
SMtance*  in  two  fragments  on  reversed  slfiliR,  whenever  a  complete 
JBW  has  been  discovered,  and  from  the  circomstance  that  the  inner 
mtrfiice  has  heen  always  exposed,  and  the  outer  remained  in  adhesion 
with  the  matrix,  I  ain  led  to  sunnise  that  this  has  been  caused  by 
the  matrix  forming  a  phig  in  the  excavation  here  referred  to,  thua 
causing  it  to  adhere  firmly  ;  and  I  am  prepared  to  expect  that  the 
outer  surface  of  the  ascending  ramtts  will  be  found  to  agree  in  i  gntt 
meiiBure  with  that  of  the  recent  ibjpsiprymnus, 

[P.S.  Since  the  preceding  remarks  were  writtCD,  a  fifth  specimen 
of  Plugiaulax  \\m  been  dtj^covered  by  Mr.  Beckles,  which  supplies 
the  desired  information  regarding  the  characters  of  the  outer  surface 
of  the  ascending  ramus,  See  fig,  14,  p.  2H0,  It  consists  of  the  left 
ramus,  nearly  entire  tmra  the  incisor  to  the  condyle,  showing  the 
whole  of  the  outer  surface  exposed.  The  specimen  would  seem  to 
Jiave  belonged  to  a  young  inilividual  of  PL  Beckle»ii. 

The  incisor  is  vertically  inserted,  and  projects  above  the  level  of 
the  premolars,  of  which  there  are  three.  The  true  molars,  if  pre- 
sent, are  concealed  behind  the  dap  formed  by  the  anterior  margin  of 
the  coronoid  process.  This  part  of  the  jaw  has  been  slightly  crushed. 
The  coronoid  process  risea  more  vertically,  and  is  narrower  tlian  in 
the  specimen,  tig.  4  ;  hut  a  portion  of  the  posterior  margin  is  pro* 
hably  wanting.  The  base  of  the  coronoid  ih  occupied  by  a  deeji  de- 
pretsion  bounded  on  the  lower  si*ic  hy  a  raised  ridge,  which  sweeps 
round  from  the  inferior  part  of  the  condyle,  to  be  continued  into  the 
anterior  margin  of  the  coronoid  process.  The  characters  arc  clearly 
tDttrBupia! ;  but  it  is  not  determinable  whether  the  depression  tenni- 
QAlefl  in  an  excavation  of  the  ramus  common  to  it  and  the  dentary 
cmal,  as  occurs  in  Ifijpsiprt/nutus,  So  far  na  can  be  seen,  the  de- 
presaion  would  »eem  to  be  more  limited.  The  matrix  has  been 
cleared  away  from  the  posterior  inner  margin,  and  a  portion  of  the 
inflected  angle  is  distinctly  visible-  The  specimen,  magnitied  four 
times  linear,  is  represented  by  fig.  14.  It  bears  out  in  every  respect 
the  marsupial  inferences  deduced  from  the  other  specimens;  and  in- 
dicates for  Pim/iat/fme  a  position  between  Hypeipriftnnus  atul  the 
Phalangers.— June  20,  IHS/.     H.  F.] 

The  lower  jaw  of  the  other  species,  Ptagiavlax  minor,  ia  represented 
by  fig.  lit,  a,  6,  magnified  4  diameters,  being  double  the  scale  of  P/o^r. 
Bee/clem,  figs.  1  &  4.  The  outer  side  is  exposed,  the  inner  beuig  ad- 
herent to  the  matrix.  The  notable  points  are — the  shortness  of  the 
horizontal  ramus  from  the  offset  o(  the  coronoid  to  the  border  of  the 
incisive  alvcoluj?,  it^  great  relative  height  on  a  line  with  the  premo- 
lars (jo  m)y  ami  the  bold  curve  of  the  lower  margin.  The  incbor  (a) 
IB  projected  with  a  less  sudden  curve  upwards,  and  its  sheath  ia  longer 
than  iit  PL  BeckkniL  The  premolars  are  also  larger  in  proportion  to 
the  height  of  the  jaw  than  in  that  species.  Unluckily  the  whole  of  the 
ascending  ramus  is  wanting,  and  with  it  are  hist  the  significant  charac- 
ters jrielded  by  the  ibrm  of  the  cyiidyle»  coronoid  process,  and  poste- 
rior angle.    At  the  fractured  posterior  end  (&},  a  small  portion  rcmaiDS 
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of  the  extenml  oHliaue  ridge  which  rues  into  the  ■nCtrioff 
the  coronoid.    A  well  marked  wide  depreasion  u  9eciii  on  tilt 
part  of  the  horizontal  ramus  under  the  true  molart,  oofrMpOBbg  ,^ 
with  that  shown  on  the  jaw  of  Plagiaulojt  Becklem,     In  um  P*il.fl 
derelopmeDt  of  the  premolara,  and  the  dwarfed  size  of  the  trot  Miv^  ^ 
there  u  in  the  fo«sii  an  analogy  with  Aerohata  py^maa^  th«  "Opa»* 
sum>mou8e/*  or  "Pigmy  Flying  Opossum**  ot  New  Sooth  WaIcs. 
But  the  resemhlance  goes  no  further,  the  principal  prrmobri  in 
Aerobata  heing  much  elevated  and  pointed  in  front,  lesmag  to  IJm 
ina«ct]voroiu  type*,  while  they  are  uniformly  camprcit«dl» 
and  serrated  in  Plagiaulax  minor. 


tSSSSM 


This  conelndes  what  I  ha%-e  to  offer  in  the  shape  tt 
details.     I  shall  now  proceed  to  consider  what  may  be 
inferred  from  them  reapecttn^  the  nature  and  affinitict  of 
That  the  genus  was  mammal  ndtnits  of  no  question:  that  it  wn 
marsupial  is  inferred  for  the  following  reaaonii,  which  m  giveti 
the  order  of  the  directness  of  the  indications  ;— 

i.  The  compresiied  hatchet-shaped  last  premolar  with  the 
Uted  edge  and  parallel  grooving.  Then  chancttn  are  eooiaed, 
■aong  aJJ  known  mammidi,  to  the  WMgmpiil  gemift  Byp^tprymmmt-, 
the  correspondence  in  grooving  is  lo  exact  that  the  ounibef  of  f«- 
rows  is  the  same  in  the  fossils  and  in  the  recent  speriee  with  whUl 
they  were  compared,  namely  seren ;  the  difference,  thai  thej  eie 
diagonal  in  the  former  and  TerticAl  in  the  latter,  being  trMu  mi 
not  typical. 

2.  The  agreement  in  form,  rehitive  size,  and  directioit  of  the  Mtt> 
tary  incisor  in  the  foasil  rami,  with  that  of  the  recent  U 

3.  The  indication  of  the  raised  and  inflected  fold  of  the 
inner  and  lower  margin  of  the  ramus. 

4.  The  form  and  characters  of  the  symphysial  satiuv* 

5.  The  ahsence  of  any  character  in  the  jaw  or  tc^th 
with  the  marsupial  indications. 

The  presence  o(  only  two  true  molars  might  seem,  it 
at  variance  with  a  man^npial  determination,  since  it  has 
bv  an  able  authority ,  that,  with  the  exoeptaoo  of  the 
dee  of  marsupialfl^  or  tlioae  which  are  nearly  edentate^ 
JWeapet^  aad  alto  noepting  the  Myrmeet^bims,  all 
•iie  four  troe  tnoltfaf."  But  the  eharacter  is  not 
•11  the  Pigmy^Phalangers  of  the  sohgciMii  Itromida, 
hatat  are  admitted  to  hare  only  three  tme  molars  I.  lo  tlie  Tmh- 
beck  fossils  the  nremolars  arc  inordinatelr  develo|ie«l,  while  tbe 
true  molars  aiw  awarded  and  rudii  ^  *  '"" 


ike  iW 


such  eharactera  ooexist  with   an 

border,  there  ia  Ices  reason  for  surpriae  b  aeeing  two  of  Ike 
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suppressed.  It  is  now  well  known,  that  there  is  oo  certain  distinctive 
chkracter,  whether  of  placental  or  marsupial,  that  can  be  founded  on 
the  number  of  their  teeth.  Among  the  marsupials,  Mi/rmecobiu4 
presents  a  case  in  which  they  are  in  excess  ;  while  the  Purbcek 
Plagiaidax  would  »eem  to  present  the  opposite  condition,  where  they 
are  below  the  Donnal  nuniher,  from  suppression. 

The  same  reasons  are  equally  strong  for  referring  PlagiauJax  to 
the  neighbourhood  of  the  existing  genus  Htfp«ipn/mnu9,  The  affi- 
nity indicated  by  the  premolars  and  incisor  is  so  manifest  and  direct, 
that  details  upon  the  differences  from  other  terms  of  comparison, 
placental  or  marsupia!,  would  be  superfluous.  The  targe  grooved 
premolar  is  confined  among  the  Marsupialia  to  H^jpmprymnu^  ; 
that  genus,  comprising  three  subgenera,  includes  about  ten  species, 
in  all  of  which  the  premolar  is  solitary,  the  true  molars  being  con- 
stantly four.  In  Pfagiauliix  there  are  either  three  or  four  grooved 
premolars,  and  only  two  true  molars*  In  Jcrobala  and  some  of 
the  Phatangers,  the  inferior  premolars  are  as  many  as  four,  the  true 
molars  in  these  instances  being  reduced  to  three,  a  dentary  formula 
which  closely  approximates  that  of  Plagiaidax  ;  whde  in  other  Pha- 
langers  the  premolars  are  single,  the  true  molars  attaining  the  full 
complement  of  four. 

In  regard  to  the  indications  of  the  true  molars,  which  might,  h 
prion,  have  been  expected  to  be  the  most  significaut,  the  trituber- 
cular  antepenultimate,  and  the  longitudinally  two-edged  last  tooth 
are  without  a  known  analogue  among  living  forms.  They  certainly 
bear  no  resemblance  to  any  insectivorons  species,  placental  or  marsu- 
pial. The  general  form  of  the  tubercles  oi  the  antepenultimate  sug- 
gests some  resemblance  to  the  onuiivoroua  pachyderms,  but  it  is  not 
tufficiently  pronounced  to  counterbalance  the  strong  leaning  of  the 
premolars  to  a  herbivorous  regimen.  The  wear  of  the  two  true 
molars  would  seem  to  indicate  a  grinding,  as  contradistinguished 
rom  a  crushing  or  cutting  action  of  the  teeth  ;  and  this  is  confirmed 
i»y  the  form  of  the  articulating  surface  of  the  condyle. 

The  characters  of  the  jaw  are  so  peculiar,  aild  in  some  respects 
of  so  mixed  and  complex  a  nature,  that  they  require  to  be  weighed 
with  caution,  in  conjunction  with  teeth,  in  forming  any  opinion 
regarding  the  affinities  of  Pfaghulax,  The  low  position  of  the 
condyle  is  so  pronounced,  and  the  elevation  of  the  coronoid  above 
it  80  considerable,  that  regarded  j?er  jie,  supposing  no  teeth  had  been 
discovered,  they  might  have  been  considered  to  imply  with  some 
degree  of  certainty,  a  prednceoits  animaL  The  condyle  is  even 
relatively  lower  in  P/a//.  Beckiem  than  in  Thylacimts,  liamjurut, 
and  Difh'iplu/ff^  the  most  carnivorous  among  marsupial  forms,  A 
condyle  so  plac«d  was  considered  by  Cuvier  to  be  a  positive  indi- 
cator of  the  ferine  type.  But  in  Pfag,  BecMesii^  the  force  of  the 
indication  is  counterbalanced  by  another  character,  of  which,  so  far 

tn»  i  am  aware,  there  is  no  example  among  any  of  the  predaceous 
ftenera,  either  placental  or  marsupial,  recent  or  fossil,  namely  the 
long  neck  and  horizontal  projection  of  the  condyle  behind  the  coro- 
Doid,  the  term  *'iieck"  being  used  for  cnnvenience  to  imply  the  con- 
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■tridixl  portion  of  the  inmns  bctwcfQ  the  bottom  of  thf 
notch  And  thv  lower  murgin.  In  all  the  fprini*  Anitnala.  the 
of  motion  or  transverse  condyle  is,  for  obTioiis  meeh«nieml 
connected  with  the  functions  of  the  jaw^  bruiighl  on  a  short 
dote  under  the  base  of  the  coroooid  prooeM.  ]n  PU 
carried  out  upon  a  loiw  pedicle  behind,  iod,  yro  fonAs 
great  deviation  from  tlie  predaceoua  trpe.  The 
efjually  withont  a  parallel  among  the  herbiTorous  or 
typciji,  in  which  the  condyle  is  ordinarily  derated  abo^e  the  hoft- 
zontfil  phme  of  the  teeth,  with  more  or  less  freedom  of  laitenJ  or 
longitudinal  motion.  Further,  the  convex  Articular  surface  of  ll» 
condyle,  and  its  vertical  in?»tead  of  transverse  direction,  an<  at 
with  the  locked  implantation  of  the  jaw  of  a  ferine  anitnj 
other  leading  indications  all  lean  towarai  a  vegetable  ferder, 
the  litnitt'd  surface  and  modrrat*;  elcvalion  of  the  coronoid 
plane  of  the  teetli ;  the  feeble  dereiopment  of  the  iofleeted 
and  the  ahst-nce  of  a  thick  anguUr  proceei ;  the  advanced 
of  the  oritice  of  the  deutarv  canal ;  the  oibet  of  the  laieefetl 
above  it,  and  the  form  of  i^e  syniphfMl  fOtire.  Thete  eharMKn, 
taken  in  eonjimctiou  with  the  markea  njprillitian  nf  Hlfi  tfclh, 
Bcem  clearly  to  place  P%.  BeckleMi  uioag  th*  fewliHl 
In  this  view,  the  exceptional  position  of  the  condyle  wrald 
garded  as  a  special  modification,  having  frfereocr  to  thi 
character  of  tne  tetlh«  and  the  adjuBtnkeot  involvrd  tbcftbj 
the  exoeesive  deTelopmeiit  of  the  premolin,  and  the 
90  large  a  }>ortion  of  the  true  molars,  together  with  the 
degradation  of  the  two  which  remain. 

Giving  due  weight  to  these  varioua  oonaidcnlioiisi,  and  with  tht 
above>indicated  aimlogy  in  the  dental  formula  to  guide  oa.  I  am  M 
to  the  conclusion  that  PlojfiauloM  mkj  be  regarded  in  the  iMtwiJ 
system  as  a  marsupial  form  of  rodent,  constituting  a  peeuKar  tjpt 
OT  the  family  to  which  Hffpsiprymnus  belongs,  aiM  ae  biHUtt»  m 
reapect  of  number  of  tielb.'  the  kind  of  relation  to  that  gCOtti  wkk 
Dromicia  bears  to  tlie  other  PhaUiigers,  and  Acn^im  to  iVfawrisla. 
Mr.Waterhotiae  includes  the  Kangaroo-rata  among  the  H^troftSdmi 
JHti$imUttM  eoiild  never  be  classed  among  the  Kaogarooe.  Bm,  al- 
thoMifaiferred  to  have  been  alhed  to  Hypmprfwmit$,  thtfoiMle«M 
fOMnDiUy  widely  distinct  fVom  the  existiag  lUiifnWMili.  A 
mmj  links  of  the  chain  which  would  place  them  hn  KiiMHiiu 
uknown  to  ns,  some  of  which  may  vet  turn  up  in  the  fbasal 

The  spedcs  of  PlagunU^M  must  imr^  prcsetilcd  a  fonn  of  which 
there  is  Dothinc  to  reviiid  us  aoiaag  liviiig  uamipiakk  Wt 
is  indieati'd  hy  the  extreme  shortening,  cooipreirion,  aad  depth  if 
the  lower  jaw,  together  with  the  sudden  Upward  eurve  of  the  b- 
ciaor,  and  stdl  more  hy  the  deprmaicd  }»ostlJon  eiid  hackwanl  piw» 
jection  of  the  condyle.  For  aught  that  we  know  to  the 
they  fnay  havr  had  the  vobint  liahila  of  Iha  fljiai^n 
and  ttitted  (mm  tree  to  tree  among  tht  OoHlt  fclfOli  ay 
oataehttte-folds  of  their  akin.  As  the  Kangaroo-nla  bm  ■triclly 
aorhieofwis,  |;DawiBf  eetilehed-ttp  rooU»  tl  nay  he  wftiiiJ  of 
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Hoffiaulax  that  the  species  were  herbiForous  or  fnigivoroug,  I  can 
nothing  in  the  character  of  tbeir  teeth  to  indicate  that  they 
were  either  insectivorous  or  omnivorous. 

The  larger  species,  PL  Becklfsii^  I  have  named  after  Mr.  Beckles, 
the  discoverer,  to  whose  energetic  and  well-considered  explorations 
PalicODtologiy  19  iudebted  for  so  many  and  important  additions  to  the 
Upper  Oolite  (Purbeck)  fa\ina»  after  the  efforts  of  the  Geological 
Survej  Department,  specially  directed  to  the  same  object,  under  ao 
Able  a  head  as  the  late  Professor  E.  Forbes,  had  proved  unsuccessfuj. 
This  speciea  equalled  the  size  of  a  squirreU  or  nearly  that  of  Peiaurus 
wtaerourua*,  one  of  the  Flyiug-Phalanpers.  The  other  species  was 
▼cry  mnch  smaller;  and,  being  one-half  the  linear  dimensions,  was 
probably  about  one-twelfth  of  the  bulk  of  the  former,  or  ne^r  the 

te  of  the  "  Pigmy  Flying  Opossum,'*  Acrobat  a  pyi/trnBa. 

About  the  mammalian  associates  of  Plagiaulax  I  abstain  from 
:ing  any  renmrks  beyond  the  few  which  are  introductory  to  thia 

iper,  as  the  fossils  will  ao  soon  pass,  for  a  detailed  description,  into 

le  hands  of  Professor  Owen,  who  has  already  designated  one  of  the 

rgest  of  the  new  ftirms  by  the  generic  name  of  Triconotion.  The 
'urbeck  mammalian  genera  announced  np  to  the  present  date  are 

lereiore  Spalacof/icnu/fif  Triconotion^  and  Plagiaulax. 

There  are,  however,  some  points  of  general  geological  interest,  on 
bich  I  may  be  permitted  tn  make  a  few  observations. 
The  first  is  the  relation  of  resemblance  which  the  molar  teeth  of 
^iagiaulax  minor  bear  to  those  of  the  Triassic  Microiestes  antifjuus 
PUeninger.  The  agreement  in  general  form  is  so  close,  that,  had 
detached  molars  of  both  been  met  with  in  beds  of  the  same  forma- 
tion, they  might  have  been  taken  for  back  and  front,  or  upper  and 
lower  teeth  of  the  same,  or  of  nearly  allied,  species.  The  essential 
I  ,  crown-characters  are  the  same  in  both,  namely,  two  opposed  lorigi- 
kjftadinal  marginal  ridges,  more  or  less  lobed  or  crcnated,  and  separated 
^^py  an  intermediate  chasm  or  depressed  discf.  A  solution,  however 
^^■pproximative,  of  so  ancient  and  obscure  a  mammal  as  Mtcrolesfes 
^^18  not  devoid  of  interest.  Pltcninger  considered  it  to  be  predaceous, 
hence  the  name  ;  other  naturalists  were  disjKised  to  regard  it  as 
leaning,  however  remotely,  to  the  omnivorous  Pachyderaia,  or  omni- 
vorous lusectivora ;  while  Professor  Owen,  in  recognizing  at  once  the 
mammalian  character  of  the  teeth,  admitted  them  to  be  distinct  from 


*  The  skeleton  bo  named  in  the  Cat-  (Osteol.  Mus.)  Roy.  Coll.  Surga.,  No.  1849. 

t  Judging  from  the  vt-ry  careful  drawings  And  casts,  the  two  teetb  of  Mi^rro* 
le»te»,  fignred  in  LyelPs  '  Manual  of  Geology,^  would  appear,  as  there  surmised,  to 
indicate  at  least  distinct  specica.  The  larger  tooth  (fig.  442,  p.  3  lli  of  that  work) 
r^cmbles  the  peuultimate  molar  pf  Platfittulax  Heckleni,  regarded  in  the  (tide- 
■fipect,  inner  snrface.  There  it  in  both  an  anterior  talon,  forming  an  accessory 
lohule  where  it  joins  on  with  the  anterior  inner  lubenie.  Hnt  I  can  detect  no- 
thing in  either  like  the  hasal  cingulum  referred  to  by  Mr.  Waterhouse  [ioc.  cit.). 
Fig-  441,  representing  the  firtt-disco^ered  tooth  of  Mierolexif*  an/uptuSt  cronn- 
upect,  tjf  the  one  which  bears  the  eloiac«i  resemblance  to  the  last  true  molar  of 
Piaffi0vJar  minor. 
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anything  fossU  or  recent  known  to  him*.     PicteC,  in  bit 
logip,'  doubtingly  includes  MicroUstei  atuong  nimmipuilii,  far 
which  he  does  not  sUte^  upon  the  authority  of  aome  of  the 
deacribers,  whose  memoira  I  hare  not  beeo  able  to  con»tilt< 
notices  Mirrolentft,  in  the  '  Letlieea  Geognostiea,*  aa  being 
a  predaceoua  marsupial  (3rd  edit.  vol.  ii.  p.  122). 

The  next  point  to  which  I  would  solicit  attention  ia,  that  Pli- 
ffimtlax  would  secin  in  some  rc^ipects  to  furnish  a  crucial  teal  of  th» 
soundness  of  certain  ^neraliaations  which  have  been  pot 
regarding  the  order  of  snccessive  appearance  of  Tnammalk  upOQ  tbt 
Burface  of  the  earth.    It  has  been  maintained  by  British  palvoolot    ' 
and  comparativp  physiologists t  of  the  highest  authonty*  UmI, 
there  is  no  good  proof  of  a  serial  progressive  derrlomBcat 
the  lower  to  the  higher  forms,  there  is  evidence  of  anoUier  Of 
development  or  successivp  passage,  namely  from  the  ffwrnrrmi 
tpecial^  as  we  descend  from  the  oldest  to  (he  modcro  poioiL 
urged  by  the  advocates  of  this  doctrine,  that  the  MamtadUB  of 
Eocene  period  assimilated  more  to  the  geiicml  plan  of  tlie 
and  to  the  embryonic  condition  of  the  vertebrate  or^iBimUm  i 
the  Klamnialia  of  modern  times  tucceaaively  fumt 
numerous  examples  of  deviation  from  the  archetype,  all  trti^ng  to- 
wards special  adaptation.     Among  other  arguments,  ihey 
the  earliest  Eocene  Mammalia,  ^Dth  carnivorous  and 
poaaesaed,  in  most  cases,  the  full  complement  of  teeth  ;  while 
characteristic  of  later  times,  such  as  the  Frlidir  and  Rum 
remarkable  for  special  suppression  of  these  organs.     If  iha 
tion  were  really  of  ax  widr  nn  Application  as  has  been 
we  ought  to  Hnd  evidence  of  closer  ndhcrrucc  to  thr  grnrimt 
typic  model  the  further  back  we  recede  in  lime.     Rut  so  far  ia 
ffiautax,  at  present  the  oldeit  well -ascertained  herbivuroaa  Dtuaml 
yet  discovered,  from  ginng  any  countenance  to  tlie  doctrine:,  that  it 
artuaily  presents  the  most  speciaUtod  CMCption,  to  to 
the  rule  to  be  met  wiUi  in  the  whole  TtBOfgp  of  the 
or  recent,     ft  had  the  fmaUcet  number  St  ttm  noim  ^iiOT 
eenua  in  that  subdaei,  m%  al  leaat  of  the  nomid  nonter  of  i 
ima$  alao  aappreieed  s  thoe  exhibiting,  at  the  moet  iomI*  tad  if 
tiio  dub*  toe  very  ehafaeten  which«  under  the  fMcnkBntMi  b 
quiitioii,  we  might  h  priori  have  expected  to  enooaDtcr  at  the 
tod,  ttnong  existing  marsupiala, 

•  Cited  ta  Ljrdr*  Maaitsl,  ftih  adltioa.  pw  Ul, 

t  CtfKnt^r,  Prindptts  of  Compar.  Pbyiiology,  4tk 
Tht  doeuine  tterr  ttUintd  to  b  dtvtlofad  la  0QBii4tii] 
lo  ch«  patisfa  above  iadka>id.     to  a  aole  (Ip^dl. 
l»vinf  origiaend  widi  htaoMlli  "  Tha  priaeipli 
been  praaiiaaatfy  anaaciatad  aad  iIliMtnitad  bf 
of  lili  writitifi.     The  rrmtrkmblr  fme\%  htrt  itstfd  witii 
^  WAJunuliA  tre  cout&incd  lo  bu  Article  *  Teeth'  in  Ufet  Cyelofviia  of 


ItM^lfLlOJ-IlL 


1 


a^  Hl7itek>cy»  mL  kv/'    Som  unerBUm  UliHtmloM  htvim  apo*  ike  tm^  ^ 
tfaa  of  tba  ^rpkat  fMBvIa  of  JtniHtoa  la  ua  pteceaiil  MaeBBah  of  lie  W&t^^  ^| 


by  fralwoor  Owaa  ia  hto 


fm  ItMK  f.  4M^tt.  r^  laao  tOtk. 


On  the  DvatitMi  af 
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The  curious  fart,  that  only  lower  jawa  should  have  turned  up 
among  the  Stonesfield  mammahan  remains,  has  oftcu  beeti  the  subject 
of  speculation  or  remark.     The  same,  to  a  certnin  extent,  has  held 
good  with  the  remains  found  in  the  Purbeck  beds.     Among:  the  de- 
termined fossils,  lower  jaws  predominate  largely.     But  some  upper 
maxiliaries  hare  been  met  with*  and,  while  writing,  I  have  received 
intimation  of  the  discovery  of  more.      Among  the  undetermined 
remains  there  is  a  considerable  number  of  other  bones  of  small  ani- 
mals, many  of  them  probably  mammals,  but  they  are  seldom  or  ever 
perfect.     In  these  minute  creatures,  unless  the  hone  be  complete, 
and,  supposing  it  to  be  a  long  bone,  with  both  its  articular  surfaces 
perfect,  it  is  almost  hopeless,  or  at  any  rate  very  discouraging,  to 
attempt  to  make  out  the  creature  which  yielded  it ;  whereas  the 
smallest  fragment  of  a  jaw  with  a  mimite  tooth  in  it,  speaks  volumes 
of  evidence  at  the  first  glance.    This  I  believe  to  be  one  great  reason 
why  we  hear  so  much  of  iaw-re mains,  and  so  Uttle  of  the  other  booes. 
For,  as  an  inferior  maxillary  is  to  the  other  bones  of  the  skeleton  in 
the  ratio  of  about  1  to  2r>0,  cmicris  paribvg^  a  large  number  of  these 
should  be  encountered  for  every  lower  jaw  that  turns  up.     No  indi- 
cation has  yet  been  met  with  at  Purbeck  of  the  bone  of  a  good-sized 
terrestrial  mammah     But  I  do  not  con«iider  the  negative  evidence  in 
this  case  to  be  decisive  of  their  non-existence.     The  matrix  of  the 
so-CAlled  "  Dirt-bed  No.  93,"  by  which  most  of  the  mammal  remains 
have  been  yielded,  is  a  whitish*grey,  fine-grained  marl,  full  of  the 
exuviffi  of  freshwater  animals^  hardening  into  a  kind  of  stone  when 
the  moisture  is  expelled  by  desiccation,  but  very  bibulous,  and  readily 
becoming  pasty,  after  immersion  in  water.     It  has  properly  no  claim 
to  the  designation  of  a  "dirt-hed,"  or  "ancient  vegetable  soil,"  as 
there  is  rarely  a  speck  of  vegetable  matter  to  be  seen  in  the  numerous 
specimens  containing  bone-remains  which  have  passed  throuch  my 
hands**  It  appears  to  me  to  present  more  the  character  of  the  deposit 
near  the  margin  of  a  patch  of  fresh  water,  and  that  the  probable 
e:i:planntion  of  the  association  of  so  many  small  bones  of  minute 
mammals  and  liaards  is  that  they  were  the  floating  objects  most 
readily  drifted  to  the  margin  by  a  surface- rip  pie  from  wind,  or  by  a 
wave-eddy.     In  India,  in  the  tanks,  or  wherever  nmning  water  falls 
into  an  artificial  lake,  numerous  remains  may  be  obsen'ed  along  the 
margin,  of  the  bones  of  frogs,  lixards,  mice,  and  musk-rats,  forming 
a  more  or  less  continuous  edging,  without  the  admixture  of  large 
bones,  which  lie  in  abundance  below  the  deeper  water.     The  former 
float  and  are  drifted  to  the  margin  by  the  action  of  the  wind,  and 
rest  there* 

M,  Lartet  pointed  out  to  me,  in  the  rich  Falunian  deposit  of 
Seissan,  certain  parts  of  the  lacustrine  bed  where  skeletons  of  brge 
terrestrial  animals,  such  as  Mastodon  and  Rhinoceros^  are  more  or 
less  abundant ;  while  in  other  situations  near  the  margui  immense 

I  ftin  informed  by  the  Auistant-Seeretary,  however,  that  the  faand-speciment 
thii  bed,  in  which  SpaiacotAerhim  occuned  in  1854,  were  of  a  dark  colour  ind 
contmincd  vegcUble  remains,  together  with  ftreihwater  aheUj.    See  Quart,  Jouni. 
Soc.  vol.  X.  p.  423. 


27S 


pROCKKDtNGs  or  TBK  gbolooical  ioctmr.     [Mar.  11, 


Fig8,  1-6.  Pla^iaulaa  BfekUm  (^^.  1-5),  and  Bypsipiymmfi 
mardi  (fig.  6).      Figs.  I  &  4  «hom  the  entire  right  ri 
Lower  JaWt  in  ttoo  />i>f w,  on  rerer^ed  $U6«  of  thf  mmt  fiitw^ 
matrix,     (^Cagnified  two  diameten.) 


(fifi.  ifti 


fff.  1.  «»  *,  r'.  Oilier  «d«  of  the 
cm  dlwaatvf*      a.  A, 


or  MtilM  of  ift«  imil  MMM  if  Umm  lam 


■1  PfaMafAalM 


tett* 


d 


fH.t, 


okn,  tki  lUid  «r  bit  Atidid  br  •  OMk. 
Tfc>>iaiMHll>li»ll>HlMt>T1€nfctHilimftt»  llliil  •■!  llf^lJb. 

fff.  I.  jr«  ae(«iMaf(biHBteBlnrM»».vi#.lH»KtHrfbM}  jK,Mlv«wita». 


K^  lih»«l^ 


«.  giffwiiti  pr>»»»*. 


A.  flMiwiiiiirfiM 

I.    K«>i7  MCkH*  of  tW  two  CHM 

Plf.  s.  t.  nM  or  lav"K  pif  iPi 


Md«ftlv 


tike 

[thiM  Ulottriboai 


to  rt^wggtj  ^>^hi  ftpi^ni 


kitt  kf  loliii  MwnjTt  li^i^r^Ui] 


•Tlii 


totiM 


Um  point  of  tlw  corOBoid  (#>  |««^ 
owv  «#  tlie  iPMlfrior  oiAntB  too  great;  tbv  li 
Tto  fim«lMm  or  UN  eoiHlrk  bcliHid  U 
IhM  b  •hom  bjr  th«  flgiif*,  ii4  ikv  M 


1857.] 


FALCON  ER — FLAG  I AU  LAX. 


27^ 


Figs.  7,  8,  9,  &  W.—Plaffiaulax  Becklesii,  Portion  of  the  right 
ramus  of  a  lower  jaw^  and  different  views  of  the  two  true  molars, 

(Fig.  1,  A  portioa  of  the  jaw,  with  two  molar*  m  situ,  magnified  10  dLameters ; 
Ag.  8,  inner  tide  of  the  inokrji,  magnified  10  diameters  ;  %.  9,  outer  side,  7  dm- 
meters ;  fig.  10,  Bummits  of  the  crawat  of  the  molirs,  7  dtaineters.) 


Fig.  7,  m.  Anterior  nurpn  of  tbr  corojjoid  procMt. 
1^.  Praciured  posti^rior  mar^. 
j^.  Iia|}mai«in  of  the  Uat  premolftr, 
ml.  Fir»t  true  tnolur. 
im3.  Second  tree  mnlir. 


"  a.  Anterior  inner  point  of  penultimmt*  inolBr< 
ft,  PoBtfrrinr  inner  point  of  the  same  molu,  nhoiring  the  *lt*e  of  wear. 
e.  Anterior  outer  point, 
rf*  Po»terinr  outer  edgr. 

e  4*.  Fntctured  surface  of  interior  ed^  of  the  lut  molftr. 
.//.  Ground  utrface  of  outer  edge  of  th«  wne. 
VOL.  Xlll. — PART  I.  X 


F^g«.  e.  9.  &  10. ' 
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Figs.  U,  12,  &  IS.^Phsnavtax  BeckUnu   Froffmmi 
thf  anterior  portion  of  the  ritfkt  ramus  of  the  iomer/am. 
fied  2  ctiiimeters. 

Pig.  IL  Outer  lurfiiee. 
Fig.  12.  Inner  lurfire. 
Pig.  13.  Vertical  Tiew*  teen  from  kbove. 


11 


m.  PimoU 


Fig.  ]\,—Pt(iffiottfax  lieckhm.     The  Ufi  r 
/me,  nearly  per/ret^  «Aoicin^  /A#  outer  em^met. 


^Ub 


r, 


liflte 
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Figr  15. — Plagiaulajc  minor.     Outride  of  the  right  ramus  of  the 
lower  jaw  ;  and  the  two  molars.     Magnifie<l. 


40  u* 


[All  the  teeth  in  this  specimen  ore  in  place  and  well  prcwrvcd.     The  hinder 
part  ci  the  jaw-bone,  with  the  aicending  ramus  and  posterior  angle,  are  broken 

a.  h.  Right  nnmi  of  lowrr  jhw,  with  kill  tbe  tc«t)i :  magnified  4  diBineten« 

0.  tnrisor  with  point  bnoktn  off.     a',  imprcpcion'  of  Kiun«,  thowmg  ihalL  the  inner  aide  near 

the  »p<'J  wa»  hoUow<?4  out  in  «  toafi^tudin«l  direction > 
ft.  OSauft  of  eoronotd ,  the  re*t  of  wbicb  in  WKiHing. 
m,  m.  Tbe  two  tniie  tnolan. 
pm.  "The  four  premolara. 
e.  Tlia  first  molaJT}  magoified  B  dlamelen.     Upp-er  figun,  the  crowti.     I>ower  figure,  title- 

#.  9«eoad  noltr  t  tb«  crown  ami  ildA-incw. 
r.  Tite  length  of  the  jaw,  natunl  ciie. 


[Woodcot  fig.  lb  bai  been  kindlj  lent  by  John  MarraT,  Esq.,  F.G.S.] 


Kg8.  16  &  17. — Teeth   of  Microlestes    antiquum  of  PHeninger, 
from  ike  Upper  Trias  of  Wirtemherg,     Magnified. 


Pif.  ]fl.  h.  Crown  of  the  flmtller  moljir*. 

Rf.  17-  c.  Crown  ol tiu|^ tooth  t,  with  p«Jt  of  th«  cftswa  hntkxn  off. 

£The  cuta,  figa.  16  Sc  17,  have  been  kindly  lent  by  John  Marray,  Esq,,  F.G.S.] 


♦  See  Lvell's  Manual  Elem.  of  Geoi.  5th  edit,  fig.  441,  A,  p.  343. 
t  I^id,  fig.  442. 
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miantities  occur  of  the  bones  of  sniAll  animAla,  sucb  is  frai|^ 
shrews,  and  minute  rodents^  which  tnmy  be  taken  up  by  tlie 
uniDixed  with  krger  honcii.  The  m&mmaliferoas  banJ  **  No.  i3«** 
where  most  productive,  does  not  exceed  5  inches  in  (hlcknoi.  If 
the  excavations  could  be  carried  into  a  line  of  section  nhere  the  hr4 
ia  thicker,  it  does  not  seem  too  much  to  hope  that  they  mi^t  be  rr- 
warded  by  the  discovery  of  larger  mammals,  when  we  cojuidff  the 
numerous  acquisitions  to  Palaeontology  which  have  been  tDidftviiyi 
the  Last  two  months  alone  from  Purbeck^  and  the  improMnlitj  tbil 
a  fauna  already  proved  to  have  been  so  extensive,  thoukl  hsfw  Ik«b 
restricted  to  small  creatures  only.  Further,  where  herhiTOfoiif  ■MB* 
mall  are  shown  to  have  existed,  it  would  aeem  in  the  higbesl  iii||^ 
improbable  that  they  should  have  been  limited  to  a  angfe 
taining  two  small  species  like  Plagiunlax. 


March  25.  1857. 

Tito  Be?.  John  Montague  and  WiUtam  Sowerby*  Eiq«^  were 
PellowB. 


The  following  communications  wm  retd  i-^ 

I.  PALicHTBTTOLofjic  Notes.     No,  9.     On  tomt  Ptsn-Rci 
from    the   meiffh^ourkood  of  Lvdlow,     By   Sir   Phiuip. 
Malpaa  Grey  Eckrton,  Bart.»  M.P.,  F.R.S.«  F.G.S. 

[nitca  IX.  and  X.] 

At  the  request  of  Sir  Roderick  Murchiaoii  I  \aem 

examination  of  some  specimens  of  Posail  Fiabca,  dbwriwJ  bv  Mi^ 

Silwey  and  Mr.  Lightbody— by  the  former  in  the  OM  Red  9mA- 


of  Actou  Be«uchauip,  and  by  the  lattrr  in  the  Upper  D 
beds  ia  the  Mighboarbood  of  Ludlow.    I  hAre  perfomMt  llib 
m 
of  the  specii 
'  with  the 
■ttnpt  to  '  ~ 

so  expnMed  bebig  liibit  bcrtAllsr  to 
tkli,  «A  our  knowledjn  of  the  subject  becomet  c&ltfged  by  ibr 
diaeoTcry  of  more  per^ct  material. 

It  is  no  less  fortunate  than  lingular  that,  concoioitaat  willi  tbf 
tirlieat  diaooverr  of  Cephalaspid  rrmains  in  P-«^^m^^  tbc  mnif> 
beda  m  Seotland  should  have  fumijihed  tke  dae  lo  tbrii 


true  dimeter :  it  b  still  more  atngular,  but  les 
altboii^  so  many  Tetn  have  elapsed  siuoe  IVofesiOf  AfHiit  im 
*  tbcir  lenthyie  aJRnitwiy  and  altboug^  so  bm^  wthm 
d  sxplorera  have  since  been  noMdctof  tbc  B^gpfab  \mflk' 
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ties,  so  far  as  I  am  aware,  not  one  eingle  specimen  has  been  brouglit 
to  light  which  would  have  enabled  eveo  that  distinguished  naturaliet 
to  pronounce  a  positive  opinion  as  to  its  place  in  the  scale  of  nature. 

The  genua  Ct^phaiaspi^  is  typified  by  the  Scotch  species  named^ 
after  Sir  Charles  Lyell,  Cephaia^is  LtfeUiL  This  species,  as  recog* 
nized  by  the  cephalic  buckler,  ia  of  frequent  occurrence  in  the 
English  beds  ;  and  is  associated  with  other  forms,  not  found  in  the 
Scotch  beds,  differing  considerably  in  general  character,  but  agreeing 
to  a  certain  extent  in  structural  details.  Professor  Agassiz  refers  these 
to  the  same  genus  with  hesitation  and  reservation,  for,  having  described 
them  as  Cepkaiaspis Ltwmi  and  C\  htoydii,  he  says*,  *'  It  appears  to 
me  probable  that  some  day,  when  belter  known,  these  two  species 
should  be  separated  generically  from  Cephnlagpu  LyelHi,'*  Following 
out  this  suggestion,  Dr.  K  Kner  has  proposed  for  these  and  some 
allied  forms  tbe  generic  title  Ptera^pis,  a  name  which  has  been  ac- 
cepted and  adopted  by  Professor  Huxley  and  Mr,  Salter,  in  describing 
some  new  species  discovered  by  Mr.  Banks  in  the  neighbourhood  of 
Kingtonf. 

The  materials  submitted  to  me  for  examination  are  scanty,  and 
afford  httle  scope  for  detailed  descriptions ;  at  the  same  time  they 
bit  new  characters  of  sufficient  importance  to  merit  notice. 


ghi 


Cephalaspis  Salweyi,  spec.  nov.    PI.  X.  %.  I. 

I  will  first  speak  of  the  specimen  found  by  Mr.  Salwey,  of  Acton 
Beauchamn.  It  exhibits  the  central  and  greater  portion  of  a  cephahc 
buckler  of  a  large  species  of  Cephafaspis,  The  peripheral  parta 
are  wanting,  as  are  also  the  posterior  angles  of  the  buckler,  leaving 
it  doubtful  whether  or  not  the  latter  were  extended  to  form  the  sharp 
spurs  so  remarkable  m  CephaiaspU  L}feRii.  The  length  of  the 
shield  from  the  snout  to  the  posterior  angle  of  the  occipital  crest  is 
3;J  inches;  the  breadth  from  the  median  line  between  the  orbits  to 
the  margin  of  the  shield  IjL  inch,  which  gives  2^  inches  for  the 
entire  breadth.  The  space  between  the  orbits  is  \  an  inch,  and  the 
transverse  diameter  of  the  orbit  j^^^  of  an  inch .  From  the  snout  to  a 
point  on  the  median  line  between  the  orbits  is  1-^^  uich,  and  from 
the  same  point  to  the  termination  of  the  occipital  crest  is  2  inches. 
On  comparing  these  measurements  with  the  corresponding  dimen- 
sions of  a  specimen  of  Cephalaspis  LyelHi  of  the  same  comparative 
size,  it  will  be  seen  that  the  buckler  of  this  species  is  more  elongated, 
the  orbits  more  distant  from  each  other,  and  their  position  more  ad- 
vanced. It  may  he  said,  and  perhaps  with  justice,  that  Mr.  Sal- 
wey*s  specimen,  from  its  imperfect  condition,  does  not  afford  a  fair 
standard  of  comparison,  and  that  it  may  only  be  a  portion  of  a  large 
individual  of  the  known  species.  I  have  already  stated  that  the 
peripheral  parts  are  wanting,  and  therefore  I  do  not  insist  on  the 
measurements  in  which  they  are  implicated.  There  is,  however,  a 
oonstant  character  on  which  to  rely  in  the  size  and  relative  position 

*  Foiflioafi  Ffiatiles,  ii.  p.  152* 

t  Quart,  Journ,  Geol.  Soc.  vol.  xiL  p,  93. 
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of  the  orbito.  The  diameter  of  each  eye-socket  in  CepM^Mfu  Xyaflib  j 
as  compared  to  the  interspace  bet'ween  theoi,  is  m  one  to  onst  VMffWil 
in  the  new  species  it  is  as  three  to  Sre,  and  this  withoitt  aoY  lUoi^ 
tioii  or  fracture,  on  comparison  of  the  spedroeua  compafrd,  iiv  wkidi 
to  account  for  so  great  a  dii$crepancy.  Some  dooot  hat  oitlMfto 
been  entertained  as  to  the  true  homology  of  the  orifice*  whidi  I  bsn 
considered  as  the  orbital  depressions,  in  consequence  of  tbt 
of  thuse  features  in  CepAalaspis  {Pteratpis)  Lewmi  and  * 
Mr.  Salwey*s  specimen  reaolves  this  duubt  iatiifagtOfiiy,  far  iiti' 
hibits  utimistakeably  the  caat  of  the  siderotic  oott  of  tlltf  ijri  M 
(PL  X.  fig,  1  b). 

There  remains  another  charecter  t^  be  mentiooed 
of  the  speciftc  dbtiuction  of  Mr.  Salwe/s  CepkaiatpU,     ll  ti 
less  to  occupy  time  with  a  description  of  the  structttie  of  the 
bony  lamiiifc  of  which  the  buckler  is  composed,  whidi 
with  that  already  published  of  the  analogous  parts  in  C. 
I'here  is,  however,  a  striking  difference  in  the  lun' 
the  outer  or  dermal  layer.     This  does  not  present  a 
turn  of  enamel  investing  the  subjacent  bone,  nor  doca  tt 
of  tlie  parallel  striations  seen  in  other  species  of  the  nuia  i 
eiimiiel  occurs  in  small  drops  or  splaabea,  scattered  nera  a 
irreffularlv  over  the  surface,  retembling  somewhat  the  mm 
the  head-bones  of  Coccosieiu ;  the  grantilea,  howertr*  hmam  ftw  k 
number  and  less  regular  in  shape  aud  dispoiilioii  (PL  X*  %.  1  c). 

It  is  much  to  be  desired  that  other  spedmena  of  thia  ipides  oaf 
be  brought  to  U^ht,  since  much  remains  to  be  koomi  u  to  Cktftm 
of  the  shield,  which  I  am  inclined  to  think  difecd  tanmiaMf 
from  the  regular  cresontie  ootUiiet  of  C^fkaUspk  E^fML  I  havr 
named  this  spcdea  C«pk9im^  Saluf^yi^  Jtixt  iu  diaomifr. 

CspBALasFia  MyitcaisoM,  spec.  nov.    PL  tX.  %.  I 


Two  ipedmena  collected  by  Mr.  Lightbodj  in  a  bed  belov^ 
Paper*mill  on  the  Teme  at  Ludlow  afford  prefumpcire 
of  a  new  speciM  of  Cephalaspid,  about  the  siae  of 
Lyetiii.  One  abows  the  concave  inner  surfaet  of  tho  cranial  oMy, 
the  other  is  a  cast  of  the  buckler  of  a  smaller  tndiridoai  with  soac 
portions  Qf  the  bone  still  adhering.  The  larger  one,  being  the  vopr 
porject,  is  selected  for  description ;  but  so  tar  as  the  state  o^  pn* 
terfmtioa  of  the  specimens  will  admit  of  compansoii,  there  is  a  pedtd 
n^cf'nient  between  the  two.  The  occipital  cmt  ti  wanting ;  not,  ap 
ti«o  p<i«tenor  margin  of  the  buckt*  r  i*  pivMrri-d  up  to  a  posnl  in 
close  proximity  to  the  crest,  the  d  <-  mrasumnaila  vifi  W 

taken  from  that  point.     From  thn.  eitrrmity  of  the  Mont 

the  dimeusions  are  2  luchi-s  ^\th».  Fruiu  s  central  patnl  on  the 
median  line,  between  the  urbita»  to  the  snout,  is  1  inch  Aths ;  ani 
fruin  the  same  point  to  the  liindff  bocdtr  of  tbt  dwld»  I  inc^  i^t 
The  diameter  across  the  line  of  the  ofyia  is  2  imhm  i^tlm.  TW  m- 
tonpaot  botwotn  the  orbiu  is  rather  less  than  the  ifiameteff  of  tiMoHit. 
Al  ifTefml  of  these  dimensions  must  neeeasnnly  wy, 
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the  variouB  degrees  of  compression  and  consequent  expansion  to 
which  the  buckler  has  been  expoaed,  no  great  reliance  can  be  placed 
upon  them  ;  but,  on  comparing  them  with  a  specimen  of  Cephaiaspis 
Lyellii^  as  near  as  may  be  in  the  same  condition  of  preservation,  Mr. 
Lightbody's  species  yery  nearly  resembled  the  typical  apecica  in  the 
form  of  the  anterior  portion  of  the  cephalic  disk.  The  orbits,  how* 
ever*  appear  to  have  been  relatively  larger,  more  approximated,  and 
more  diiBtant  from  the  snout.  The  most  striking  feature  in  this  Ce- 
fihalaapi4  is  the  form  of  the  hinder  margin  of  the  shield.  In  Cepho' 
la»pu  LyeUii  thijj  margin  advaaces  forward  from  either  side  of  the 
occipital  crest  to  a  considerable  distance,  and  thence  sweeps  back- 
wards to  form  the  lateral  armatures  of  the  shield,  like  two  high 
arclieB  springing  from  a  central  pillar.  The  curvature  of  this  border 
is  80  great  that  it  would  be  indicated  by  a  very  small  portion  of  this 
part  of  the  shield.  In  the  specimen  under  consideration  nearly  an 
inch  of  the  border  is  preserved  on  either  side  the  occi[)itaI  region, 
apparently  in  its  natural  position^  without  any  appreciable  signs  of 
accidental  fracture  or  tension.  The  cnrvatnre  of  these  portions  is  so 
slight,  that,  if  produced  to  meet  the  periphery  of  the  shield,  the  result 
would  be  that,  in  lieu  of  the  sharp  elongated  spiues  so  characteristic 
Df  Cepha/aspia  Lyeliiif  the  posterior  external  angles  would  be  short 
und  blunt,  and  the  general  outline  of  buckler  rather  seraicircidar 
than  crescentie.  The  posterior  margm  of  the  shield  is  strengthened 
by  a  thickening  of  the  bone,  forming  a  marginal  rib  similar  to  that 
lescribed  by  the  late  Mr,  Ilngh  Miller  and  myself  in  the  carapace  of 
:he  genus  Fterkhthjs.  Tlie  structure  of  the  bones  in  tliis  species  is 
'emarkahly  coarse  and  librons,  and  the  vascular  impressions  are  large 
md  sinuous.  The  characters  of  the  dermal  integument  are  not  dis- 
closed in  either  of  the  specimens  of  this  species,  but  the  subjacent 
ayer  exhibits  the  curious  polyhedral  structure  common  to  this  genus 
ind  the  allied  Pteraspides. 

One  remarkable  feature,  as  seen  in  the  larger  of  Mr.  Lightbody's 
ipedes  and  having  reference  to  the  generic  peculiarities  of  the  Cepka- 
aspis,  remains  to  be  noticed.  In  all  the  specimens  of  the  genus 
;  have  hithert^>  examined,  the  eyes  would  seem  to  have  been  situated 
a  foramiua  in  the  bony  envelope  of  the  cranial  cavity ;  but  there 
8  evidence  here  to  show  tliat  the  base  of  the  orbit  was  closed  by  a 
lycr  of  bone,  and  that  the  eye- ball  was  lodged  in  a  complete  bony 
ocket:   PL  IX.  fig.  1. 

It  is  much  to  be  desired  that  some  additional  evidence  may  be 
btained  to  complete  the  specilic  details  of  this  interesting  Cepha- 
ispid ;  in  the  meantime,  as  I  have  little  doubt  of  its  specific  dis- 
repancy  from  Cephalaspis  Lifeflii,  1  should  wish  to  dedicate  this 
ew  member  of  the  genus  to  the  distinguished  author  of  the  '  Silu- 
ian  System,'  by  the  name  of  CephalaspU  Murckisoni, 

The  specimens  next  to  he  described  are  from  dark  micaoeons 
lales  in  the  cutting  of  the  Hereford  Railway  at  Ludlow. 

Cephalaspis  ornatus,  spec.  nov.     PI.  IX.  figs.  2,  3. 
These  reveal  another  species  of  Cephalaspid,  well  cliaracteriied 
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f  ering  uf  the  MM.      !■ 
oMJdw  of  th«  wwdgtw 


by  the  ornament  of  the  dermal  cof  enni 

g|>ecies  the  centres  of  the  polygonal 

of  the  buckler  are  elevated  into  dMliet  ambOMi,  ml  ow  tktm 

a  thin  dermal  layer  U  spread,  thickly  covered  by  fmatl 

aaperities.     From  the  combination  of  the  two  chanicim»  a  Twy  i 

mental  dedgn  remits,  which  can  be  reeognued  in  a  tnrre  ' 

of  the  shield  (PI  IX.  fig.  3,  (t),  and  warrants  the  dc^gnOmflf 

Cepkalaspis  omatutt  which  I  propose  for  thia  npecies    li  ditfiaf  ii 

other  respects  from  the  species  already  described.     The  oHnta  are 

small  and  more  distant  from  each  other  than  they  are  in  CepKaimSfni 

MurchUoni.     In   the  slight  amount  of  curvnture  of  the  potlcfttt 

margins  of  the  shieldi  and  in  the  thickening  of  the  marpm,  il  aptts 

with  the  corresponding  parts  of  Cfphatatpis  Mwrekimmi,     Thm  di» 

meusions  are  as  follow  i — from  the  snout  to  the  poatcfior  t^p  flf 

shield  1  inch  and  nine- tenths, — of  this  the  antrrior  pOflioB  OiB 

snout  to  a  point  on  the  median  line  bt-twevn  llie  orbits ' 

and  from  thence  to  the  nape  eleTeu*tenths«     The  rxiirt 

the  line  of  the  orbits  is  not  ascertainable :  it  probtbly 

pretty  nearly  with  the  lengtb  of  the  shield. 

These  specimens  are  from  a  more  argillaceous  stratttBi 
abore  described,  and  it  is  po^tsible  that  it»  presefrtlsfv 
may  have  protected  delicate  characters  such  as  the 
which  have  perished  in  the  more  arenaceous  beds  from  whirh  tkt 
other  specimens  were  collected.  The  other  discrepaodcs  err  not  aa 
dacidea  but  that,  should  a  better-preaerrad  fptcimcn  of  Cfpkmlmifm 
Mttrehiwni  rereal  the  dermal  characters  abcnre  alluded  to,  thr  sp»- 
cific  name  omatu9  may  be  cancelled,  and  the  chafmctrrt  bet*  at- 
tailed  be  appended  to  the  speci^c  attributes  of  CrphutoMfu 


AvCUKKASFtS  SaLTKHI,  gfll.  Ct  9^,  DOT,      Fl*  VL  fifk  AhX 


The  same  argillaceous  beds  in  the  Ludlow  railwavn 
which   the  sp^Timeua  last  described  were   derifed  ha^ 
two  other  H|H-dnietia  of  great  intcrcaL    They  are  both 
perfect,  and  curreapond  ao  cloaeW  in  errrr  narticuUr,  that  it 
little  which  is  aaleotad  for  description.    \^  hat  is  writtrn  cor 
oii«  is  oorrohoratad  bj  the  other.    I  take  then  the  trst  that 
itaelf.  and  I  find  t  Cmialaapis  in  miniature,  a  niniy  m»l 
a  fourpeimy-piaoo.    The  outline  of  the  shield,  Uie'c^e^ 
the  nasal  depfwaoiM^  ire  all  deariv  defined.     If  sac 
tenon  of  spaciaa»  ii  would  be  undoubtedly  a  new  one. 
howcrer,  of  age  and  growtli  (of  which  wvhave  as  yei  had 
deuce  in  this  group  of  extinct  fishes)  have  to  bt  dtdj 
before  rrUtirc  magnitiide  oaa  ha  tahfo  as  a  fpeciic  ehan 

On  ex^aminit^  the  tpechnen  mora  doaalj^t  a  WW  ftitav  Ii 


acri. 
BO  en- 


Behitid  the  shield,  and  united  to  its  poalerior  IMfKbl  bj  ft 
marked  suture,  is  situated  a  brood  plate  dhridedhilD  t^ 
halvfis  bv  a  proloogatkHi  of  the  oocipital  crest  {V\.  IX.  Iga. 
These  pUtea  are  oearljr  ooincidail  to  width  wtlJi  the 
ahiald*  and  is  leii^  emtal  two4hirda  of  its  ante 
The  eridrnce  of  the  Scotch  apecbncao  of 
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assures  us  that,  m  that,  the  type  of  the  genus,  the  cephalic  huckler 
was  immedifttely  succeeded  by  the  scaly  covering  of  the  tmnk, 
without  the  bterveution  nf  a  nuchal  plate.  Such  a  deviation  from 
the  type  is  of  too  much  importance  to  he  considered  a  mere  specific 
character;  if  Bub»tantiated,  it  implies  generic  distiuction.  At  first 
1  imagined  it  might  he  aa  embryouic  character,  an  idea  somewhat 
HtrengtheQcd  hv  the  small  nize  of  the  specimens.  Should,  how- 
ever, the  cranial  shield  of  Vephalaspu  have  resulted  from  the  co- 
alescence of  several  plates  arising  from  distinct  centres  of  ossifica- 
tion, appreciable  in  the  earlier  stages  of  development,  although  sub- 
seqiieotly  ohiiteratedj  the  structure  of  all  the  plates  should  be  ho- 
mogeucoua.  This  is  not  the  case :  the  coarse  fibrous  character  is 
limited  to  the  cranial  shield,  and  the  posterior  plates  seem  to  have 
been  composed  of  a  compact  material,  more  analogous  in  struc- 
ture to  true  dennal  plates.  The  specimens  leave  it  in  doubt 
whether  the  post-cephalic  plate  was  single  or  double.  The  occipital 
est  extends  backwards  ueady  to  the  extremity  of  the  nuchal  plate, 
and  in  this  the  fibrous  structure  is  e1^^dent,  hut  there  is  no  appear- 
ance of  any  inosculation  between  ihis  material  and  that  constituting 
the  plates.  It  h  therefore  probable  that  this  prolongation  of  the 
occipital  re^on  of  the  shield  gave  attachment  to  a  pair  of  plates, 
one  on  either  side,  rather  than  that  it  constituted  an  integral  portion  of 
a  single  plate.  In  selecting  a  generic  title  for  this  interesting  form, 
I  am  desirous  of  expressing  the  peculiar  structure  above  described ; 
I  propose,  therefore,  to  call  the  genus  Jv^henmpis. 

Of  the  two  specimens  submitted  to  examination,  one  is  rather  dia- 
torted  by  pressure  (fig.  a),  the  other  retains  its  original  figure  (fig*  4). 
I  select  the  latter,  therefore,  for  those  detaUa  which  have  reference 
to  form.  The  outline  of  the  shield  anteriorly  ia  nearly  semicir- 
cular. From  the  base  of  the  occipital  crest  to  the  snout,  it  measures 
8  millimetres  ;  of  this  the  anterior  portion  from  between  the  orbits  to 
the  snout  measures  5  millimetres.  The  diameter  across  the  base,  a 
little  in  advance  of  the  lateral  posterior  angles,  is  1 2  millimetres,  or 
early  half  an  inch.  Each  nuchal  plate  is  5  millimetrea  in  breadth 
«t  its  junction  with  the  shield,  and  about  4  radlimetres  in  length.  The 
posterior  angles  of  the  shield  are  short ;  they  project  ontwards  and 
backwards  beyond  the  anterior  margins  of  the  nuchal  plates.  The 
posieriuT  border  of  the  shield  ou  either  side  the  occipital  crest  is  but 
slightly  curved  j  it  has  a  thickened  margin,  slightly  bevelled  poste- 
riorly, for  the  attaclimeut  of  the  nuchal  plates.  In  these  respects 
it  closely  resembles  the  corresponding  parts  of  Cephalaspis  Mnr- 
chUoni  and  C  ornatus.  The  texture  of  the  bone  is  exceedingly 
coarse,  with  the  exception  of  the  peripheral  portion,  which  is 
finer  in  grain,  and  appears  to  have  been  invested  with  an  outer 
layer  of  some  thickness,  forming  a  prominent  border  to  the  shield. 
None  of  these  structures  bear  any  evidence  of  immaturity.  The 
nuchal  plates  are  rather  broader  than  long ;  in  fonu  they  very  much 
resemble  the  opercula  of  a  Leptoiepi^  or  Philodophorus,  The 
under  surtace  is  traversed  by  a  series  of  vascidar  grooves,  di- 
verging outwards  from  the  inner  anterior  angles.     The  subataoce 
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of  the  plates  is  finely  granukr,  aud  the  exterior  surface  is 
tensed  by  minute  transTerse  Htriatioiis ;  wbetfacr  Ihe  htttr 
aiice  is  attributahle  to  a  thin  exterior  int^^ument  or  ool,  on  mAf 
be  decided  by  microscopic  examination  ;  indeed^  mimy  of  tht  dr> 
taib  I  have  alluded  to  are  so  minute,  that  the  aid  of  a  pock«t 
leiia  is  not  sufficient  to  enable  me  to  offer  them  with  any  degfve  of 
certainty,  and  the  specimens  are  too  precious  to  be  mufiiktad  §at 


more  exact  microscopical  scrutiny.     As  Mr,  Salter  first  directad  m 
attention  to  the  structural  peculiarities  these  spectmens  pfcacnt,  I  m 
wish  to  name  the  species  JucAauttpts  Saiieri,  ■ 


It  remains  for  time  and  industry  to  determine  whether  the 
described  above  as  Cepk&lMpii  Murtkimmi  and  VrpMaspis  t 
rightly  belong;  to  that  ginQi»  or  whether  they  oqght  not  lo  bt  re- 
ferred to  the  genus  Aucneno^U,  The  peculiar  form  of  tlM  hauim 
marein  of  the  cephalic  buckler^  so  different  from  that  of  tlie  tjrfiori 
CepnalaspideJt,  and  vet  corresponding  with  thnt  of  Jmrhma^pU,  gtni 
some  •ubstance  to  tte  idea  that  it  may  have  refert'ncr  to  tlie 
ment  of  ouchal  plates ;  and  if  so,  these  species  must 
included  in  that  genus.  Mnch  remains  to  be  done  witli 
to  the  structural  anatomy  and  true  affinities  of  this  curioui 
subjects  far  beyond  my  grasp ;  but  which  1  trust  ere  loi^ 
grappled  with  and  eluadated  by  I'rofessor  Huxley,  who  hm  alnady 
bestowed  some  time  upon  them,  and  than  whom  no  ooe  is  better 
qualified  for  bringitig  the  inquiry  to  a  foeeeetful  iMOB. 

Associated  with  the  specimens  described  abore,  both  in  tlie  nilway* 
cutting  at  Ludlow.  aiuI  in  the  bed  of  the  RiTer  Temc^  Mr*  i4|kl- 
body  iuu  discovered  some  other  remains  of  tiihca  worth/  of 
although  too  Cngroentary  to  be  accuntely  chametoued. 

Of  i^ese,  fonr  soecimens  are  portions  of  jawi  ccrrMMidimg 
cally  with  thoM  oeseribed  by  Professor  Agassis  undir  the 
Pleeirodui  mA  fMembling  the  PUctrwiut  miriMu 
P.  pimomrUttM  *.  Although  tt  finl  nght  the  laigv  I 
■ppetr  angle,  yet  on  cloa«  CT>minitKm  the  fractiifed 
dialiiinblinbls  mhmm  tlM  bUnnl  dcntielcs  dialincfm  of  tlw  mmm 
htm  MM  broken  off.  Those  teeth  are  grooved  longjliidinnl^»  • 
diificler  not  well  showtt  in  thr  npitnuiena  fiforod  tn  the  '8{Mhi 
Sy^em/  Fig.  4  is  from  the  railrniul,  and  figs.  2  &  3  from  tlie  iib- 
bed  on  the  rsTer. 

The  rematning  fpccimeos  are  Ichtlirodonihies.  One  rencnUes 
Omckm*  Mmrchuoni,  The  longitudinal  ribs  (fig.  6>  oertaiiilj  ap- 
pear coarser  than  those  in  the  tt>ecimeni  of  this  species  alranay 
fignr»l :  but  this  may  be  aoooonlea  for  by  the  £urt  that  the 
only  shows  the  domim  of  the  ray,  thit  portion  in  which  the 


I 


ebmcter  is  always  more  ttrongiy  marked  than  on  the  lateral  aad 
poslenor  paits.    This  speomoi  is  from  the  argillaceoiis  bsvis  m  te 
nolway*«i^tiqg  at  Lndlow. 
A  •oemid  speciea  fromlht  itmo  locality  t^poon  to  W 
•  fit.  S|it.  p.  iif,  pL  4.  Ogk  1M7»S1,  tl, M,  4e  figk  It,  11^ 


CEFftKLK^JVo  V  lii^SS»>STO 


FISHFEMMMS 
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[fig,  7).  It  is  about  an  inch  and  three-quarters  in  length »  bwt  is 
ipcrfect  at  the  lower  cnd»  It  is  much  cuned,  and  the  posterior 
;e  is  anncd«  Both  these  charactt^rs  separate  it  from  the  genus 
tcAuSf  as  now  restricted*.  The  longitudinal  ribs  are  fine  and 
iraerous,  and  show  a  tendency  to  tuherculation  not  Ibund  in 
ichu^.  Near  the  base  and  in  the  neighbourhood  of  the  posterior 
irgin,  the  tubercles  are  distinct.  The  ribs,  although  continuous, 
ire  constricted  at  intervals,  as  in  the  genus  Ctenacanthuft.  In  many 
"  these  particulars  this  ray  corresponds  with  the  genus  BifMacan- 
\ihus ;  but  it  differs  in  being  compressed  rather  than  cylindrical.  It 
Bome  resemblance  to  the  posterior  part  of  an  Erismavanihtts  ^^lu^. 
specimen  (fig.  5)  from  the  grit-bed  opposite  the  Paper- Mill,  in 
l»hich  CephalaspU  Mnrchhoni  was  found,  much  resembles  the  above. 
It  is  however  shorter,  more  curved,  and  broader  at  the  base.  These 
sharacters  are  such  as  would  Attach  to  the  spine  of  the  second 
dorsal  fin,  and  are  not  to  be  relied  upon  as  specific  differences,  espe- 
laally  since  in  the  more  significant  features  there  is  a  dose  approxi- 
mation between  the  two  specimens. 

EXPLANATIONS  OF  PLATES  L\.  &  X. 


PI. 


I 


IX,  fig.  I.  Cepbfllaspis  Mizrchiftom ;  inside  of  cart-  \  From  opposite  the  Pap^r- 
pace, 
2.  C.  oniahiH ;  outside  of  carapace. 
3  a.  C.  ornatus;  anterior  ixirtion  of  carapace. 

3  b.  The  same  \  portion  ot  the  Kurface-orna- 

m^'int,  magnified. 

4  a.  Anchenaspis  Sftltffri ;  carapace* 
4  b.  The  same  ;  oait^nificd. 
5.  A.  Salteri ;  another  speqmen. 


J        Mill,  near  Ludlow. 


From  the  Railway- 
cutting,,  near  Lud- 
low, 


PI. 


Fmm  the  Old  Red 
SaudstoEie  it  Actoii 
Bcauc'hanip. 


From    opposite 
raper-Mill, 
Ludlow. 


the 
near 


X.  fig.  1  a.  Cephalaapis  Salweyi  i  carapace. 
1  b.  The  same ;  eye-capsule. 

1  e.  The  saixte ;  portion  of  the  surface-orna- 

ment, magniOed. 
2«.  Plectrodus  *  portion  of  jaw, 

2  b.  Part  of  the  same,  magnified. 
Za.  Plectronrlui  ;  part  of  a  jaw,  with  the  im- 

preiiftioii  of  a  larger  portioit. 

3  b.  The  same  ;  magnided. 

3  c.  The  samct  end-view,  magnified. 
\a.  Plectrodus,  portion  of  jaw.     1    From  the   Railway-catting,   near 

4  ft.  Fart  of  the  samp,  magnified.  /       Ludlow. 

6(1.  Onchus  MurchiKoui  ?  i  fragment, 
(id.  Portion  of  the  rugose  interior  surface,  maguificd. 
7fl.  IchthyodonjUte.  From  the  Rait - 

7  b.  Rugosity  of  the  ridges,  magiulicd.  '    way-cutting. 

7  c.  Cast  of  portion  of  the  rugose  interior  surface, 
magnified. 


*  Pohsi&oai  dn  Vieux  Gr^s  Rouge,  p,  llj^ 
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2.  Note  on  the  Relative  Position  of  the  8trata,  mecr  LroLOW, 
containing  the  Ichthyolites  described  6y  Sir  P.  EgrrioQ*,  Bj 
Sir  Roderick  Mtrcbison,  V.P.G.S. 


The  localities  near  Ludlow  which  afforded  the  foMil  fitbcs 

hy  Sir  P.  Egerton  were  examined  by  me  in  July  1856, 

by  Mr.  Lightbody^  Professor  Kamsay,  Mr.  Salter,  and  Mr.  Avdsiie ; 

and  the  relations  of  the  strata  were  briefly  explained  in 

offered  to  the  British  AsAoeiation  at  the  Chelteuliajn  MccCti^* 

the  abstract  of  that  eumujuukatiou,  pubLiihed  iu  the  • 

was  someAvhat  inaccurtite,  and  does  not  convev  tuv  inattirrd 

I  here  first  pUee  on  rucurd  the  statement  which  t  intend  to 

in  A  second  edition  of  my  work  *  Stluria." 

The  section  of  the  railway-cutting  north  of  Ladlow  exhifaiilt  ai 
upcast  by  which  some  of  the  highest  beds  of  the  LodDiMr  tUxk  aft 
brought  up  against  Old  Red  Sandstone  on  the  oortli-VMl.  Ttm 
snudl  insulated  nuiss  ia  manifestly  distinct  from,  and  yonngtr  tlMii 
the  fonnerly  described  bone-bed'  of  the  Upper  Lndlow  Rockf. 
That  stratum,  as  described  in  my  work,  is  OTcrlaid  by  the  DomrtM^ 
ca^itle  building'Stone  and  other  grey  strata  constitutini;  the  lowif 
portion  of  the  *  Tilestones,*  whilst  thb  hand  at  tlic  nulway,  in  all 
about  6  feet  thick,  h  at  unce  cuufunnahlv  surmuunted  on  ihe 
east  by  micaceous  sandstone  and  red  shale  or  marl.  ThoQgll 
in  the' series,  this  thin  Ijand  stlU  coutaLus  some  charactdirtie 
of  the  lower  course,  such  as  the  Pleetrodmi,  tp.,  Onekm* 
Ag.»  and  the  Lingula  cornea.  Sow.  On  the  ouier  hand,  the 
species  arc  unknown  in  any  inferior  !itratum»  vii. 
tut^  £gerton|,  Auchenatpit  Saltert,  £gerton(»  Omehm»ar 


thus,  sp.,  tosetber  with  Ptervgotu^  an^liaUt  Ac,,  and  MuwffJarm 
pfgmttus,  S^terlj.  Tbi  two  iittrnieiiiaoiied  foisits.  humm  hem  i^ 
oocnised  by  Mr.  Salter,  an  about  to  bt  diierib«d  in  ftdl  mlbt  Ok 
cades  of  the  Surrey. 

The  luitural  features  on  the  right  bank  of  the  TemCt  aoulli  «C 
Ludlow,  I.  r.  between  Ludfnrd  and  the  K^ier^MiU,  oiir  a  mom 
satisfactory  tucceaskm.  They  prove  that  the  original  bone  be^ 
sloping  down  to  the  soutli-enst  at  a  renr  g<entle  angle,  b  eO¥tfed  Ij 
strata  representing  the  Dijwaton-cajitfe  stone,  the  whole 
under  hruwnish,  micaceous  thiti-hetlded.  sandstones^  whseb, 
east  of  the  C^m-mill»  are  covered  by  red  marl  or  abide,  with 
green  oonisretioiis  or  comstonea.  These  strata  are  so  SDodi  ol 
by  drill  and  gravel,  that  the  observer  can  detect  the  beds  hno  Mid 
there  only,  wbere  the  water  is  fffy  low*  It  is  tberefofe 
that  the  thin  focnlifvroiis  band  exposed  at  the  railwaj^ 
modkte  rtnge  of  which  is  hidden  by  detritus,  may  still  be  i 
OB  the  banks  or  in  the  bed  of  the  HiTrr  Temc.  lloweTer  this  mmf 
bo»  another  and  stdl  higher  i\m%ii  hand  was  dlseoTcred  br  Mr.  Light- 
bodr.  and  this  is  the  "grit*bed,"  the  foHil  fiihn  of  vhirli  m  thm 


See  ahovt,  p.  282. 
8««  abova,  yw2M. 
Qvait.  JiMMk  OoeL  Soc.  «oL  xiL  ^  99. 
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described  by  Sir  P.  Egerton*.  It  is  a  whitish -grey  micaceous  sand- 
stone containing  crustacean  fragments  and  coprolites,  as  well  aa 
fishes,  with  several  uf  the  fossils  before  mentioned. 

Seeing  that  the  Plec/rodus  mirafjilisl^  Onehint  MitrchUonilt  and 
Lingutu  corneft,  that  characterize  the  lowest  of  these  bone-beda,  are 
still  present  in  thia  highiT  stratum,  I  might  naturally  clasii  this  mi- 
caceous grey  sandstone,  though  it  be  associated  witli  some  red  and 
green  marls,  as  the  last  link  of  the  Silurian  series  of  life.  But  the 
Cephalaspis  Mnrrhuomf  Egertont)  nmy  be  rather  considered  to  in- 
dicate that  this  stratum  marks  a  true  passage  upwards  into  the  Old 
Red  or  Devonian  System,  while  it  coustitutes  the  uppermost  layer  of 
the  so-called  **  Tiles  tones." 

The  copious  development  of  red  marls,  thick-bedded  sandstones, 
and  comstoues  which  follow,  with  the  Cephalaspis  L^f^lHi,  FteraspU 
Uoydii,  &c,,  form  the  great  overlying  masses  of  Old  Red  Saodstone. 
In  conclusion,  I  would  remark,  that  the  Tilestones  of  Shropshire  and 
Herefordshire,  wbicli  connect  the  Silurian  and  Devonian  rocka,  may, 
according  to  the  predominance  of  certain  fossils,  be  classed  either 
with  the  inferior  or  the  superior  system.  Their  maximum  thick- 
nesJ  may  be  considered  to  be  about  40  or  50  feet. 


On  the  Occurrence  o/*  Bones  o^ Mastodon  in  Chilx.     By  W. 
BoLLAERT,  Esq.,  F.R.G.S.,  Corr.  Mem.  University  of  Chile,  &c. 

[Cominanicated  by  Prof.  Owen,  F.G.S,] 

[Abridged.] 

But  few  instances  of  the  occurrence  of  fossil  bones  on  the  Weateni 
Bide  of  the  Andes  %  have  been  recorded.  During  my  late  visit  to  South 
America,  1  made  inquiries  as  to  the  existence  of  fossil  bones  in  the 
Isthmus  of  Darien*  but  I  could  not  learn  that  any  had  been  met 
with,  although  railway-cuttings  across  the  Isthmus  were  in  progress  §, 

Old  Spanish  writers  speak  of  "bones  of  giants"  having  been 
found  at  Manta,  on  the  coast  of  the  Pacific,  0^  59'  S.,  80°  40'  W., 
and  at  Punta  St.  Elena  in  2^  11'  south  of  the  equator  and  also  on  the 
Pacific  II .  Humboldt,  from  the  information  of  others,  states  that 
these  bones  are  remains  of  great  cetacean  animals. 

South  of  this,  in  the  desert  plains  of  Tarapacd  (IQ'^to  22°  S.), 

♦  Sec  above,  pp.  284  &  288.  f  See  above,  p.  284* 

X  Two  spcciea  of  M/utodon  have  been  discovered  on  the  Eastern  side  of  tbc 
Andei.  The  one  {Mastodon  Andium)  has  been  met  with  in  Peni,  Chile,  and 
Tirijft;  the  other  {M.  Hum^oldtii)  occurs  in  Buenos  Ayres,  Binzi],  and  Columbia; 
Ctjvier'a  conjectural  detenni nation  of  these  apeciea  was  settlet!  by  LaurillaTd  (Dief, 
d*Hi*t,  Nat,  Art,  Mastodon)  and  confinned  by  Gerroii  ( Vojfaff*  de  Ckuteinau). 

$  A  notice  of  some  fo&sil  shells  frotn  the  Panama  Railway  ia  given  in  Quart- 
Joum.  GcoL  Soc,  voL  ix.  p.  132.^- Edit, 

\\  Signor  Osculati,  an  Italian  naturalist,  who  visited  South  America  in  lB-16-8 
('  Bsplorazioni/  &c.,  Milano,  I  vol.  4to),  alludes  to  boaea  of  Maatodon  found  near 
Lake  PapaUacta,  S.E.  of  Quito. 
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where  something  like  fossil  wood  has  been  met  with,  ttnd  wliert 
targe  excavations  tor  nitmte  of  aotU  liave  been  made  for  yi 
some  vestiges  of  fossil  bone»  have  been  found*. 

Dr.  Phillipi,  who  was  lately  conimtHsiotietl  by  the  Chilian  pjofrttwh 
aient  to  explore  the  Desert  of  Atacamaf,  d<»e«  not  meotioo  ihe  a* 
iatence  of  fossil  bones  in  that  very  large  tract  of  oomitiy. 

My  late  journey  (I8.>4)  extended  to  u>uth  of  Artueo  in  CbtHL  bol 
no  fossil  bones  of  land  animals  could  I  find  i  nor  could  I  leva  tlut 

ly  had  been  met  with. 
^  When  nt  Santiago  de  Chile,  however,  and  makinr  biqiitrMi  OB  tit 
Subject,  my  old  friend,  Mr.  George  Smith,  II.B.m. 


presented  me  with  a  few  tragnients  of  foi^sil  bouea,  tuken  bj  bioHlf 
fn>m  the  lake  of  Taguatagua,  situated  south  of  the  capital;  and  tkt 
following  is  the  account  he  giTet  me  of  them  : — 

'*  The  Lake  of  Taguatagua  b  situated  in  the  proWncf  of  Colffhagai, 
about  45  leagues  from  the  capital  due  south,  and  at  an  derstioa  df 
2300  feet  above  the  level  of  the  Pacttic  ocean.  This  lake  tJ  in  Cht 
centre  of  the  third  range  of  hUls  which  run  from  north  to  sootk 
Chile,  and  is  surrounded  by  very  high  hills  called  tilt  ~  '  ~ 
The  form  of  the  lake  is  nearly  oval,  nnd  about  thr«t 
cumferoncc.  The  surrounding  mountains  are  all  of  Tx>k'anir 
tion.  The  highest  peak  of  the  BorboUon  is  about  7000  feet 
the  margin  of  the  lake.  The  body  of  water  is  supplied  from 
— ^it  receives  no  streams  from  the  mountains,  and  is  grnerally  at 
in  rommcr  as  in  winter.  It  is  shallow  towards  the  td^^  bat  ilt|Mi 
rapidly  towards  the  centre,  where  I  could  find  no  bottom  with  4<llh- 
thoms  line.  The  sand  on  the  shore  is  principally  eompcMrd  of 
minute  grains  of  iron-pyrites  and  small  crystalj.  This  lake 
rtnitly  the  exhausted  crater  of  a  Tolisano. 

"  On  the  north  side  the  hills  d6cliiw»  and  form  therc^  ai 
only,  a  low  pass,  throu^fh  which,  aofiit  yetn  ago,  It  waa 
cut  for  the  purpose  of  draining  the  lake  in  part,  A. 
toeiiced  from  the  margin  of  the  lake  towards  tht  novntn^  tod  k 
the  progress  of  the  work,  at  the  depth  of  ahoQt  30  iMt  Mam  tht 
mai^  of  the  Uke,  were  found  the  fowl  boact«  Tht  fint  loiBil 
dhotftttJ  wm  mrf  ptrftct,  with  tht  tionHif  of  tiw  htidi  mdn 
a  nnall  diftuifit  tooths  skelctoa  wwm  ftMUid  of  fludkr  ^mumm^ 
Both  were  imbeddeil  in  a  ttnr  alluvia]  toil.  As  the  width  of  thr 
dciin  where  the  xkrletnns  were  found  did  not  exceed  1 2  feet,  wc  nty 
Mi^ltttttre  tliat,  hail  the  tjcothtt  bcto  vidtr,  more  ftmaiam  woM 
have  been  found.  May  not  herda  of  these  creatures  hate  been  d^ 
iftroyeii  whilst  feeding  on  what  at  that  time  waa  an  tHeaded  vIkIb  f 
1  am  inchned  to  this  opiniou«  from  having  (bund  tomSl  *' 
of  treea  in  tht  mmt  trench  with  the  animals/* 


•  In  th«  Pampa  dr  Tsmarv^l,  prrftmrr  of  Tarmpar4, 
iMMoei,  hke  thoie  of  malei.  were  foiuul  tx  ibc  dgplh  al  4  or  A  frtt 
spot  00  this  Irfaia,  MvAl^e  theila.  Gkc  cocUsi.  an  laU  to  Ittva  k 

imta  of  loda;  and  ui  dlQlaf  awd  tka>Bikaais»boatitf 
aa4  at  birds  wm  mat  with 
t  Jown.  Roy.G^ogr.  Socs.  foL  kxv.  p.  IM. 


tki  m. 
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In  the  "Annals  of  the  University  of  Chile"  for  1850,  there  is  a 
paper  on  the  geology  of  that  country,  hy  Don  V.  Bostillos,  in  which, 
with  reference  to  this  lake,  he  says,  "  Another  geological  object  of 
interest  is  the  Lake  of  Taguatagua ;  it  is  now  dried  up.  It  formerly 
oocnpied  a  circular  depression  in  the  chain  of  mountains  towards  the 
coast,  which  are  of  secondary  formation.  Its  shores  were  well  wooded, 
and  there  was  abundance  of  Typha,  known  as  *  Tortora '  or  Flag ; 
its  waters  were  full  of  fish,  the  Cyprinus  ('  Pejerey,'  or  King-fish) 
predominating.  This  vicinity  has  been  inhabited  by  gigantic  extinct 
animals,  the  teeth  of  one  of  which,  probably  the  Mastodon,  are  to  be 
seen  in  the  national  museum  at  Santiago." 

[Note. — ^The  fragments  of  bone  from  the  "Lake  Taguatagua, 
45  leagues  south  of  Santiago  de  Chile,"  are  parts  of  a  femur  and 
tibia  of  a  Mastodon,  probably  Mast.  Andium,  Cuvier. — R.  Owen, 
British  Museum,  Dec.  10,  1856.] 
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Oaa  eovtma  de  Lod^  (H#mH1l  HWw 

Apawiatt  de  Hlaiir  enlnJa  ( PI.  XXXflXim. 

FrankUn  Imlitiile  of  Fnafrlfttti^  Journal.   3rd  Scms. 
Jammrv  IS.'ir.     No.  I. 

£  \lorTu.>-On  the  laBoranent  of  the  Ohio  Ritar.  I. 
Ilmmai^  of  tha  Bmikm  Mm9. 1ft. 
f.  A  AM.~Tha  Coiwaitiun  of 
68. 
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Qnat  Britain,  €leol(M;ical  Survey,  Memoirs:  the  Geology  of  the 
country  around  Cheltenham,  hy  E.  Hull,  1857. 

literarium.    Vol.  iii.  No.  23. 

C.  H.  Newell. — A  lubmarine  Tolcano,  1389. 


Vol.  iv.     Nob.  1  &  2. 


A.  T.  Ritchie*!  Dynamical  Theory  of  the  Formation  of  the  Earth, 
noticed,  1543. 

Literary  Gazette  for  January,  February,  and  March. 

From  Lovell  Reeve,  Esq.,  F.G.S. 
Notices  of  Scientific  Meetings,  &c. 
Notice  of  Dr.  A.  Ure,  41. 

R.  W.  Mvlne's  Geological  Map  of  London,  noticed,  104. 
J.  Tyndall's  views  on  Glaciers,  134. 
E.  Forbes's  Memoir  on  the  Isle  of  Wight  Tertiariea,  noticed,  269. 

London,  Edinburgh,  and  Dublin  Philosophical  Magazine.  4th  Series. 
No.  82.    Supplement.    Vol.12.    January  1857. 

From  R.  Taylor,  Esq,,  F.G.S. 
Scheerer. — Organic  Acids  in  the  Mineral  Waters  of  Bruckenau, 

638. 
Heddle.— MaUet's  ZeoUtic  Mineral  [Laumonite]  from  Skye,  552. 


No.  83.     Vol.  xiiL    January  1857. 


P.  J.  Martin. — Anticlinal  Line  of  the  London  and  Hampshire 

Basins  (continued),  33. 
Heddle. — Mesolite  and  Faroelite,  50. 
G.  Bischofs  Chemical  and  Physical  Geology  (Cavendish  Soc.), 

noticed,  67. 
Blanford's  Translation  of  Scheerer  on  the  Blowpipe,  noticed, 

70. 
G.  Buist. — Civstallization  in  Stucco,  76. 
J.  Morris. — AUophane  at  Charlton,  76. 
J.  Nicol. — Sandstones  and  Quartzites  of  N.W.  of  Scotland,  76. 


No.  84.    February  1857. 


Dr.  Forbes.— On  Tynrite,  91. 

W.  H.  Miller. — On  the  Anharmonic  ratio  of  radii  normal  to  four 
faces  of  a  cnrstal  in  one  sone,  96. 

P.  J.  Martin. — On  the  Anticlinal  Line  of  the  London  and  Hamp- 
shire Basins,  109. 

S.  Haughton. — On  the   Pitchstone-porphyry  of  Lough  Eske, 
Donegal,  116. 

£.  Atkinson. — Chemical  notices  from  Foreign  Journals,  118. 

F.  A.  Weld. — Volcanic  Eruption  of  Mauna  Loa,  145. 

T.  Coan. — ^Volcanic  Eruptions  in  Hawaii,  146. 

MiUer. — ^Volcanic  Eruption  of  Mauna  Loa,  146. 

Campbell. — Earthquake  at  Rhodes,  146. 

T.  Spratt.— Geology  of  Bulgaria,  146. 

Freshwater  deposits  in  Euboea  and  Salonika,  146. 

T.  Richardson  and  E.  J.  J.  Browell. — Analyses  of  waters  from  the 
Turko-Persian  Frontier,  147- 

J.  WoUey. — An  Ice-carried  boulder  at  Borghohn,  147. 

y2 


OONATlOTfS. 


London,  Edinburgh,  and  Dublin  Philoiophictl 
Februan'  1K.'>7  {continui'd.) 

W.  B.  Clarke— \'o!«-amf  bomb*  in  Aittimlaiift.  147. 
H.  J.  Movie  luiil  C.  It.  JlilIier.>-M€UUiferotis  om  io 
Heddle.— The  ^VainoaoUu;  ot  Thoroton,  148. 


lfb.§l. 


No.  85.     March  1857 


A.  Sedpirk.— llemarkft  on  a  patMfv  in  tbtlVnfakatIi 
l5thFcbnmn»185(»,  \7C», 


■Diekodon  cuMvidatut,  2C>9. 

licltjin  from  SalonikA  Bay,  210. 


li 
R.  Ovrcn 

A  foMdl  Ojih 

J.  W.  8altcr.~iiome  additional  funtia  from  tbe 
W.  TbutnaoiL—Soine  wptt^mni Avidtttfi$ ftum 

211. 
J.  W.  Salter — Some  fpccicii  of  ^efc/ojptf  from 
J.  Prettwich. — Some  FoMiliferoui  IroafloiM  (C^vX 

North  Downi.  ^IL 
J.  W.  Kirkbv. — Some  Pcnniiui  Foauls  from  Durfaaa.  213. 
J.  Cli'Khoni^Rodt<4Mti]ia,!^l3, 
R.  N- Rubutge.— 


Madrid,  Real  Actdctnia  de  CicDciti  d«,  Mcmoriii^  Yd.  iiL   T  teir. 
CiendM  Fisictt.    Tomoi.  Pimt  1.  1855. 


VoLiv.    3»8erie. 


Paiitfl.   1856, 

A*  V.  Oiorm.— Memoria 

dc  lV»nt4*tedm»  1  (2 
J.  E.  del  Itavo.— Knsavii  tlr 

turn  gi^Iogioi  del  tcTtoiO  da 

(Map). 


Cieor.  Nat.    Tmoi. 
laaoWtb 


I 


gCBftaldff  UMtnir* 
Sccciim  4\  11^ 


ft!  cl  afio  1857. 


Prognunma  para  la  adjndtoadoii  d» 


Mirroacopiotl  Sciciici?,  Quarterly  Joanal  of.  No.  IB, 
Bonca  of  Biidi  in  tbt 


insr 

€3 


J.  B.  P.  Deonit 

J.  W.  Bailey.— Orifui  of  froea  «iid,  and  ita  fonnatm  m  tSw 
exifting  ocraiu,  H3. 

McKlcna.    Memorie  di  Matcnalkft  e  di  FiaicA  delk  SocKt^  Itaitiaa 
drllc  S6itmt  readnie  b  Modem*    VoL  uv.    Pvtr 

18.55. 

M^oDtoirniphical  Society.    Mooognuiba  (for  1855).     Ig541« 
a  V:  Wood,-TI»  Gi^  IMlRMi  of  Biiirlaua.  Vol.  iL  ( 

E.  OvfS^Thc  Poaiil  Rmiab  of  tlia  Wfolin  Pan 

B^riiiid,  part  3.  MtfOm 
P.  E.  BdWBida.— Tbo  Eoernc  MoUiiaBa  of 

diiata^     l^ut  X  Kck  ^. 
U.  Sharpe.— MoUtuoa  cf  the  Chmlk  of  EogUn4 

part  a, 
T.  K.  JoiiM.-Tba  IWtiwjr  HMBoHWA  of 
T.  Wff%bi.-MliA  PMT 1 


kfEMlttd, 
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Fms.    L'Ecole  des  Mines.    Annales  dea  I^Iinee.  Cmq.  S^r.  Val.  ix. 
3*^Livr,  de  1856. 

Chaiuiiey. — Snr  lea  nifttt^riaux  hytlrauJiqucs,  505. 
rrieilel, — Sur  rleux  cristftux  de  7-ircon  bust's,  ft29  fplate). 
J.  B.  IVask. — Explokatiou  ilc  Tor  eu  California,  (>49. 
R,  Hunt-— -Statistique  du  rintlustrie  minerale  du  Royaume-Uni 
en  1854,  668. 


Vd.  X.     4*-  Livr,  de  185C, 


Cbakiney.— Sur  Ics  mattViaiix  hydra iiliques,  1, 

Damour. — Siir  rhyrlro-Qjmtite,  ^5, 

Gruner. — Essais  i\v  combustibles,  JX 

F,  Pisani. — Sur  im  noiiveau  raoyen  de  doser  Vargcnt  pur  boie 

liutnidc  ail  raoyen  de  Fiodnrc  d'umidoiu  83. 
Pamm.^Siir  les  formations  secondaires  ties  environs  de  Saint- 

Aflrique  (Avuyrnn),  9L 

^lemoires  de  FAcadt-mie  des  Scieuecs  de  rinstitut  Im* 


pemi  de  France.     Vol.  xxvii.     1""*  partie. 

Mt^moirea  prfeentds  par  divers  Savniits  h  TAcaderaie  des 


Sciences  de  Flnstitiit  Impi^rial  de  France.     VoL  xiv,  4",   1856. 


•^ .     Supplement  an\    Comptes  rcndus  hcbdomadaires  dog 

Stances  de  TAeademie  des  Sciences.     VoL  t,  4^.    I8r>fi. 

Photographic  Society,  Jountol.     Noa.  50,  51. 

Royal  Geographical  Society,  Proceedings.     No.  6.     January  1857. 
A.  IL  Wallace— Geology  of  North-west  Borneo  ( Sarawak),  201, 

Royal  Society  of  Loodon,  List  of  Fellows,  185G. 

.     Transactions.     VoL  cxlvi.  Part  2,   1856. 

W.  B,  Carpenter. — Reaeftrcbcs  on  the  Fonuuiiiiferaj  547  (4  plates). 

R.  Owen.^Ori  the  Megatherium^  5/1  (7  i>btes). 

A.  R.  Clarke  ami  Col.  James. — On  the  Deilection  of  the  Plumb- 
hne  at  Arthur's  Seat,  &tn\  the  mean  specific  p-avity,  tigure 
and  dimensioni  of  the  Earth,  5111  (4  plates). 

.     Proceedings.     VoL  viii.     No.  23. 

Lord  Wrotteslcy^s  Anniversary^  Address.  Obituary  Notices  of 
Bucklaad,  Crichton^  Sharpe,  &c.,  240. 

,     .     No.  24. 


P.  P.  King. — Specific  gravity  of  »ea- water,  291. 

F.  Fichi — Silver  in  sea-wattr,  2J^2. 

W.  S.  Jacob.— The  Earth's  mean  density,  295. 

R.  Owen. — The  Scetidafherium  l^ifocephalumt  312. 

J-  Tyndall  and  T.  11.  Huxley.— Glaciers,  331. 

Society  of  Arts,  Journal.     Nos.  21*3,  217,  219»225. 
U.  W.  Revcley.— Brown  lime,  130. 

Statistical  Society,  Journal,     Vol.  x\.  Part  L     March  1857. 


.     First  Report  of  the  Committee  on  Beneficent  Institu- 
tions .     I ,  The  ^e4ica1  Charities  of  the  Metropolis, 


3i}0 


OONATIOMS. 


Stuttgart.     Wurttembcfgiscbe  natiirwifMwnifhaftlirhff 
Zehnter  Jahrgang.    DritteA  Hcfl.     1854.  (Itt56.) 

ZwoUW  Jihretog.     OritM 


Oppel. — IHe  Jumfunnation  RndMMli, 
Siitlwesttichen  Deutschlantli.  3T3. 


-.    Dreuelint«?r  Jaiirgang.  EnldHdt  I8SI. 

^Chcmisehe  ZuaBmmeiiictsiifliir  licr  Mi 


Schlo«» 

Icn, 
Qucnutedt. — Qvrial  itrnl  Pteroftactylu*  W 
Yob  ScbiiUer. — QanuBBtrbmuoi^eii  im  Schadit 

44. 
Von  J««g«r.— Ueber  IfMtfOMnii  Umtjfmin^  ^i 
8diu]er.--rebcr  die  Hntuchflichen  in  WMMtilfiai 

Fnuu. — Die  Oolithe  im  wciaien  Juim 
Dc0Tier. — Coiuemniiie  vod  Petre&ctoi*  100. 
U.  Biich'»  Gwnuwtiaebfl  Uibonditakafte  too 
rltr  SdiWttS,  109. 

Zcitung  fur  NaturliiBtoriker,  Mathcmatikrr  iind  oflinitUelie 
theken.     No.  1.  8  .  Ujille.    IH:»6. 

aSoologicsl  Sodetj,  Proceediugs.     Nos.  310-313  (^^.  145-206; 
S.  P.  WcMHlwiini— On  the  land  uid  fSMiwrnlnr  tbclb  of 
and  Tjbrt.  185. 


H.    GEOLOGICAL  CONTENTS  OF  PERIODiaULS 
PURCHASED  FOR  THE  UBRARY, 

Aimali  and  Magazitu*  of  Natunil  Htatory.     2iiii 
No.  109.     Januarj'  1857. 

R.  BuWBc. — Pt'ntuaii  lyiirai  uf  Dtirham  aiid  N^ 

33  (plmU?), 
J.  Lyc«tt.— Qivflu/fa:rui,53. 
P.  R,  BiodM.->IalMiir  Oolite  wd  Lum  of  N< 

0loii0Mtn^iira»  66* 

-^—  N<nv»pecie«of  fVilic'^ifv  firomdieliiffriurOal* 

matl  LtM  of  Gluu^ievtcniiirt,  lOJ, 
R  Owen.— S<#rvMrMiiliif  OolilicM  from  tkm  tHuiwIhU 

103. 
T.  R.  iaDa.—Bttktrm  mmmt9,  and  dillitakiPD  <if  the 

JB«rlm«.  103. 


No.  no. 


1857. 


*«  Skna«8tVT  Couiw  of  Goolotr.  act..  nolMcd.  166^ 
R  0«eB.»Ott  the  DkkoAm  mHblw.  IfM. 

On  a  fiMia  Ophidkm  from  Sakmiea,  186. 

J.  W.  SaUtt*.— On  Mme  ailtlttiooal  (cMiilt  from  liic 

k  1  nOBMOiBa~*mi  OOmV  A^OMniivm  nOB  POMmM*  10i| . 

J.  W.  fSatov^-On  mom  dtidt^in  fr«i  WwijAinv  187. 
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AanalB  and  Manudne  of  Natural  Hiatory.    2im1  Series.    Vol.  xix. 
No.  111.    March  1857. 

W.  B.  Carpenter.— Structure  of  the  shell  of  EJiynchonella  Qei" 

R.  Owen.— The  SoeUdotherium,  249. 

Edinburgh  New  Philosophical  Journal.     New  Series.  No.  9.  Vol.  y. 
No.  1.  January  1857. 

W.  Crowder. — Average  Composition  of  the  Rosedale,  Whitley, 

and  Cleveland  Ironstones,  35. 
£.  Hull.— The  Basalts  of  Antrim,  53  (plate). 
W.  J.  Henwood. — ^The  copper-turf  of  Merioneth,  61. 
G.  Wilson. — ^The  physical  sciences  which  form  the  basis  of  Tech- 
nology, 64. 
Kane. — Effects  of  Arctic  climate  on  recent  skeletons,  204. 

Leonhard  und  Bronn's  Neues  Jahrbuch  fur  Mineralogie,  Geognosie^ 
Geologic  und  Petrefaktenkunde,  1856.     Sechtes  Heft. 

H.  G.  Bronn. — Ueber  das  geologische  Entwicklungsgesetz  der 

Muschel-Thiere,  640. 
A.  Pichler. — Zur  Geognosic  der  Tyroler-Alpen,  661. 
C.  Schindling. — Ueber  sogennanten  ileischfarbenen  Scbwerspath, 

664. 
Letters  :  Notices  of  Books,  Mineralogy,  Geology,  and  Fossils. 


III.  GEOLOGICAL  AND  MISCELLANEOUS  BOOKS. 

Names  of  Donors  in  Italics, 

Jneiola,  A,  £.,  y  E,  de  Cossio.      Memoria  sobre  las  Minas  de  Rio 
Tinto.    With  Atlas. 

Anated,  D.  T,    Elementary  Course  of  Geology,  Mineralogy,  and 
Physical  Geography.     2nd  Edition. 

Barrimde,  J.     Caract^res  distinctifs  des  Nautilides,  Goniatides,  et 
Ammonitides. 

BoHoparte,  le  Prince  Ch,    Tableaux  parall^iques  de  TOrdre  des 
Gallinac^. 

.     Omithologie  fossile,  servant  d' introduction  au  Tableau 
oomparatif  des  Ineptes  et  des  Autruches. 

(Bonnard  de.)    Funerailles  de  M.  de  Bonnard. 

(Broderip,  W.  J.)     Memorial  Historique  (W.  J.  Broderip).    From 
.     Prof,  Owert,  F.G.S. 

Bryce,  James,  Jun.     Geological  Notices  of  the  Environs  of  Belfast, 
From  James  Macadam,  Ssq.,  F.G.S. 

Catalogue  of  Stars  near  the  Ecliptic,  observed  at  Markree.     Vol.  iv. 
/V<wi  Her  Majesty*  s  Government, 


DONATrOMft. 


Cocehit  I.    DeflcriptioQ  des  Boche«  lga6es  et  s^mfntatrei  dm  la 
Toscane. 

Ihlaharpe,  Ph,     Examen  de  rhypothcdc  de  Mr.  D,  Sbarpe  tur  TEi- 
istenct*  d'une  mer  diluvirniic  baignant  les  Alpes. 

«     Quelqiies  mots  siir  la  Flore  Tertiairc  de  rAtijelrtirm. 

DennU,  J,  li.     IMio  existence  of  Birdii  during  the  dqx»tkNi  of  llw 

Stoiiesfield  8late. 

/>f/M<^»  J^.  M.  B.  de,  Troisicnie  Memoirc  sur  la  fV^ucnee 
des  vfuta  supdricurs  et  iiifcricurs  d'ap^^s  lea  obaerrati 
au  Puy,  \  Bruxelles  el  a  (joerstlorflf. 

Goepperi,  II.  li.     Ueber  eiij  an  hie&if^en  kodigl.  botanisclicii  Gaitca 
zur  ErUiuterung  dcr  Steiiikolileu-Fornmtum  crrichtetci  P)ni4iL 

Mttrkn^,  R,  ij*  J,  Bl^th,    On  the  Lignites  of  the  Gtatit*t 
wij,  Ac. 

MwtuiHift  G.     Die  geologischen  Verbal tnisse  der  Inieln 
und  Fuertarenttira, 

Hilterf,  E.     llrcherches  sur  la  Panne  des  nremien 
tiairea  Parisiena :  Mammif^rea  Paehydemiea  dn 
phfHlon, 

'.     Rechprches  sur  tea  Maminifi'res  Pachydennea  do  jgeon 
Carypkodon, 

—  Rcchcrtbea  Bur  les  Ot»ciUatioii0  dn  sol  da  la  Praatt  8f|^ 

tentrionalc,  pendant  la  periode  jtiraaaiqtte. 

IfolmfM,  Rev.  J.  L    The  Inspirntiun  of  the  Mosaic  Aocoont  «f  tiw 

Creation,  &c. 

Hull,  £.     Geolc|y  of  the  couQtr>^  around  Chfttfftilnm.    #Vwa  tit 
Geoioffieai  Sirwy  of  (frent  Britain . 

Lyeil,  Sir  C.     A  Seoood  Visit  tn  North  America.     Thinl  Editm* 
2  vols. 


Cbvy- 


.     TraveU  in  North  America,  Canada,  and  NofS 
Second  Edition.     2  vols. 

nelle 


Marittnini,  P.  />.     Bopn  il  hpommfH  dM  ii 
teuiporarie  di  non  etmu  toCaliiMHitn»  ite* 


-.    Sonra  Taumentu  di  Fona  aMorhtiitr  ehe  li 
elica  elettrodiuamica  qoando  h 


un 
fernu 

Martin^  P, «/.    On  the  AuticUnal  Lane  of  the  Loadon  nd 
shire  Basins. 

Martitu,  C.     La  G^ographie  Boianiqiie  et  les  profr^  fThrer  aie- 
moira  reviewed]. 

M^^r,  II.  torn*    Zur  Fanna  der  Vorwelt.     Dritte  Ahihai*    doaot 
BUS  dctn  &Qpftf»chicfer  drr  Zochstein-Formatiua. 
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Murcht^on,  Sir  R.  I.     Separate  copiea  of  several  Memoirs. 

On  the  Relations  of  the  Tertiiiry  and  Stcomlary  RtM-ki  forraiu^ 
the   southern  Hanka  of  the  Tyrolese   Alps  near  Bui^&aQo. 
1829. 
On  the  Bitutnitioua  Schist  and  Fossil  Fiah  of  SeefeklintheTyroL 

1829. 
On  the  Tertiary  Dejiosita  of  Lower  Styria,  by  A,  Sedgwick  aod 

R,  L  Murchison.     1830. 
Abstract  of  three   memoirs   on   the   Tertiary    Formationa    of 
Austria  and  Bavahii,  by  A.  Setlgwick  and  R>  L  Murchiaon. 
18:«). 
Additional  Remarka  on  the  Deposit  of  (Eningen  in  Switzerland. 

184  r 
On   the  Distributiun  of  the  superficial  Detritua  of  the  Aljjs, 
as  compared  with  that  of  Northern  Europe*     (Abstract.) 
1849. 
On  the  Geological  Stmcturc  of  the  Alps,  Carpathians,  and  Apen- 
nines.   ( Abstract.)     1849. 
On  the  Eiirlter  Vulcanic  Rocks  of  the  Papal  States,  and  of  the 

juljaceut  parts  of  Italy.     1860. 
On  the  Vents  of  Hat  Vapour  in  Tuscany,  and  their  rclationi 

to  ancient  lines  of  fracture  and  eruption.     1850. 
On  the  former  changes  of  the  Alps.     185L 
On  the  Sedimentary  Dt!po«ita  vvliicb  occupy  the  western  parts 
of  Shropshire  and  Hereforilnhire,  and  are  prolonged  from 
N.E.  to S.W.,  through  Radnor,  Hrecknock,  andCaermnrthen^ 
shire,  with  deacriptionH  of  the  accompanying  rocks  of  intru- 
sive or  igneous  cnamcters.     183^1, 
Ou  the  Old  ited  Sandstone  in  the  counties  of  Hereford,  Breck- 
iujck,  and  Cacrroarthen,  with  collateral  ohHcrvotioos  on  the 
Dislo-cations  which  affect  the  North -we  at  mai'gin  of  the  South- 
Welsh  Coal- Basin.     1834. 
Od  the  Structure  and  Ckssilication  of  the  Transition  Rocks  of 
Shropshire,  Herefordshire,  and  part  of  Wales,  ami  uti  the 
Lines  of  Disturhuucc  which  have  ntfected  that  series  of  depo- 
sits, including  the  Valley  of  Elcvatinn  of  Woolhope,     l8t>4. 
On  the  Silurian  and  Associated  Rocks  in  Dalecarlia,  and  on  the 
succession  from  Lower  to  Upper  Silurian  in  Sraoland,  Oeland 
ami  Gothland,  and  in  Scania.  184<>.       And  Postscript,  1 847* 
On  the  Mcjining  originally  attached  to  the  term  *' Cambrian 
System,'*  and  on  the  Evidences  since  obtained  of  its  being 
geolop:ieally  synonnnous  with   the   previously  eatablisbea 
term  "  Lower  Silurian/'     1847- 
On  the  Silurian  Rocks  of  the  South  of  Scotland,  with  a  list  and 
description  of  the  Silurian  fossils  of  Avrshire,  bv  J.  W.Salter. 
1851. 
On  some  of  the  Remains  in  the  Bone-hed  of  the  Upper  Ludlow 
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The  Rev.  H.  Brass,  B.A.,  Brompton,  Chatham,  Kent,  was  elected 
a  Fellow. 

The  following  communication  was  read : — 

f  On  the  Speeiet  of  Mastodon  and  Elephant  occurring  in  the 
/oml  9tate  in  Great  Britain.  Part  I.  Mastodon.  By  H. 
Falconer,  M.D.,  F.R.S.,  F.L.S.,  &  F.G.S. 

[PlAT£B  XI.  &  XII.] 
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Genmc  diitinctions  and  nomenclttore  of  the  Proboteidea, 
JHttothermm, 
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The  dittinctive  and  specific  characters  of  Mattodtm  and  Elepluu, 
The  British  fossil  Bfattodon,  and  its  comparison  with  M,  tmguttidenit  M,  Arver- 
neiui$r  and  M,  kmgirotiru. 
Moiiodom  nuputUtent. 
M,  Arvemennt  and  M,  UmgirotirU. 
British  specimens  of  Moitodam, 
Molars. 
Premolars. 
Milk-moUrs. 
Lower  jaw. 
Geological  age  of  the  Mastodons. 

Mattodfm  ungutiideiu,  M,  Umgirottrii,  and  M,  Arvemefuit, 
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Nmoufw  10  man  J  wmm 
i  naterkU,  Bot  it  ii  _ 
pedes  which  «re  in  thtH 
dffinitioB  md  immmb»^| 
tmtteimnt.  T^U^ 
ch  the  amy  «id  m^ 


Introduction, — It  ifl  of  the  higbeit  importaoee  to  G^log]r«  thai 
every  mammal  found  in  the  fossil  stAte  should  be  defined 
Ist,  its  fipeciiic  distinctness,  and,  2ndly,  its  range  of 
,graj)hically  and  in  time,  with  as  much  exactitude  ai  the  bti 
materials  and  the  state  of  our  knowledge  at  tlie  time  wiU 
Every  form  well  ascertained  becomes  a  jiowerful  ex{ioiiriit ;  wliHi^ 
ill-determined,  it  is  a  fertile  source  of  error*  For  ihe  pure  GffAopt/t^ 
m  most  of  liis  conclusions  where  age  ur  cUmatal  coodttioii*  tit  ii 
question,  is  more  or  less  at  the  mercy  of  the  PaliDoiitok)«il»  ncr  W 
must  accept  the  palieonCological  evidence  as  it  is  laid  briorc  tuniv  maA 
Bquare  hid  speculations  to  fit  and  dovetail  into  the  rarioiia  martimM 
whteli  the  data  inexorably  present  to  him.  Thrre  i^  a  iobuflKHlMl 
in  the  value  of  the  evidence :  the  higher  the  form  in  tW  Mali  Cf 
organisation,  the  more  weighty  is  the  im[H>rt  of  its  indicatinai. 

The  ditflcdty  with  which  the  Mammalian-paheoulologist  baa  WM^ 
tend  in  arriving  at  satisfactory  resulta  depcDOi  dosbtleM  in  naaj  mtm 
on  the  imperieet  nature  and  scantmesa  of  liii  naterials,     Bot  it  m 
desening  of  remark,  that  the  foanl genera aiMl  species  which  are 
most  unsatisfactory  and  unsettled  state,  as  to  *  ~  '  * 
clature,  are  not  thu$«c  that  are  the  rarest,  but  olkan  tW : 
Ma«toJoH  or  Rhinoceros  for  e^uimpte,  in  which  Ulf  amy 
fusion  of  speeitic  names  are  signally  perplexiog.     Hie  rrcaeii  4iC  tUi 
Apparent  anomaly  would  seem  to  be  this, — when  the 
and  seldom  met  with,  the  B{HH:ies  are  usually  limited  in 
thu8  more  easily  discriminated  ;  on  the  other  hand,  when  tbe 
are  very  abundant  over  wide  areas,  the  species  are  at  the 
as  a  general  rule,  uumerou;* :  and  it  is  well  known 
that  tlie  genera  which  an'  the  must  dithcuU  todieent 
arv*  the  most  complete  and  natural,  where  the  apedei 
follow  each  otlier  with   the  least  amount  or  dtflRerffuce  in 
development ;  or>  in  other  words,  where  they  are  most  eloeelj 
one  another. 

Ucmains  of  either  of  the  l*roboecidean  ^erm,  Ptaollmi— » Mt^ 
toiioHt  and  Ktr^ktis^  al>ound  in  ill  the  Tertiary  Fomaliooi  e^  ** 
Asia,  and  America, fVom  the  Miocene  up  to  the  Post-f 
been  the  subject  of  a  vast  amount  of  obsiTvation,  vKile  k 
[Kjssible  to  conceive  anything  more  uns<'ttled  and  opi 
generally  received  opinions  itspecting  the  apecicsania  tlicir 
clature  in  the  standard  itorka  Wtk  ave  of  the  greatot 
Um  fiibgeec,   Cuvier,  De  Blaianlle^iiid  Owen  are  ^reed  is 
dM  Bi^haDta  and  aarrow^toothed  MaHodom  fbimd  Ibanl  Id  Bhm 
tadiloaniii^tpeciesi  while  other  pabMotol^iyU  conttder  tlnl  tie 
latter  grottp  oomprifes  st  least  tline  wett-taarked  ^ 
the  former  three  or  four.     This  paJai 
natnraity  been  reflected  in  systematic  worki  QO  OeoiogJ, 
the  fiuiuaa  of  the  TertiAr)*  Formation  are  referred  tOb  Ul 
miid^utly  slartUng,  which  are  repeated  at  the  preemt  daj* 
tlie  Mioceoe  Mmdvdm  trngmMtidem,  of  the  FaIuua  of  Towaiuv  eClle 
MolBMe  af  Switierland,  and  of  the  Sub-Pyreuees,  as  also  tlie  Ifk 
Mm$ipdtm  ttm^itotitu  of  Bp|ieUhetni»  are  roentioiied  bf  ^^ 


aaliooi  e^  Eoifi^ 

while  kiTLi^ 
I  oppoeed  tW^^H 
landthcir^eBH 
tatot  anthoiitt  eafl 
^reed  ia  liidli^ 
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^5**U,m  the  5th  edition  of  his  Manual*,  under  the  comprehensive  name 
(on  the  authority  of  Owen)  of  Mastudmt  a?iffHstide»s,  as  occurring  in 
the  so-called  "Older  Pliocene"  Red  Crag,  and  in  the  **  Pleistocene" 
Norwich  Crag  :  while  this  English  species  of  Mastodon,  wherever  it 
has  been  met  with,  whether  in  this  country  or  on  the  Continent,  has 
been  almost  invariably  found  in  company  with  remains  of  a  species 
of  Elephant  which  Professor  Owen  has  described  as  identical  with  the 
Elepkas  primigenius  or  Mammoth  of  the  Post-phocene  Drift  and  the 
modem  Siberian  ice-fielda. 

The  object  of  the  present  communication  is,  to  endeavour  to  Mcer* 
tain  what  are  the  apecies  of  Mastodon  and  Elephant  foiuid  fosisil  in 
Britain ;  what  the  specific  names  which  ought  to  be  applied  to 
them ;  and  what  the  principal  formations  and  localities  where  they 
are  elsewhere  met  with  in  Europe.  I  am  the  more  indnced  toattempt  the 
task  from  the  circumstance,  that  Prof.  Owen  in  an  im[>ortaiit  memoir 
**0n  some  Mammalian  Fossils  from  the  Red  Crag  of  Suffolk,  "  which 
appeared  in  a  late  number  of  the  Society's  Quarterly  Journal +,  adheres 
to  the  opinion  expressed  in  his  Report  to  the  British  Association  for 
1843,  and  subsequently  discussed  at  greater  length  in  his  'British 
Fossil  Mammalia'  in  IH4(),  that  the  Mastodon  of  the  English  Crag 
ifl  identical  with  the  Masfodtm  angustidenB  of  Cuvier,  the  Mastodon 
lojiffiro^tris  of  Kaup»  and  the  Mast&don  Arvtmensls  of  Croiaet  and 
Jobert.  Prof.  Owen,  on  Wth  the  occasions  here  quoted,  up  to  1846, 
has  maintained  the  prevalent  opinion,  that  all  the  Elephant-remains 
met  with  in  England  are  referable  to  a  single  species,  namely  Elephas 
primigeniui ;  and  I  am  not  aware  that  he  has  altered  his  views  upon 
this  point  in  any  subsequent  publication.  I  have  devoted  much 
study  to  the  subject,  during  the  last  15  years,  in  connexion  with  the 
unmerous  fossil  species  of  both  genera,  which  are  met  with  in  India, 
with  a  view  to  a  monograph  of  the  Proboscidean  family,  fossil  and 
recent.  The  results  to  which  I  have  been  conducted,  as  to  the  dis- 
puted European  species,  are  cUfferent  from  those  arrived  at  by  Prof. 
Owen.  Tlie  most  of  those  results  have  been  long  exhibited,  so  far  as 
figured  evidence  goes,  in  the  published  illustrations  of  the  *  Fauna 
Antiqua  Sivalcnsis'J: :  but,  having  devoted  the  last  summer  and 
autumn  to  a  Proboscidean  examination,  so  to  speak,  of  some  of  the 
principal  collections  on  the  Continent,  with  special  reference  to  the 
European  fossil  species,  I  have  been  enabled  to  confirm  or  correct 
previous  conclusions  on  a  wider  field  of  observation.  In  order  to 
avoid  needless  repetition  in  the  sequel,  I  may  mention  that  the  tour  here 
referred  to  embraced  a  detailed  study  of  the  very  extensive  collec- 
tion of  Val  d'Arno  Proboscidean  remains  contained  in  the  Museum 
at  Florence;  the  collections  of  Turin,  Milan,  and  Pavia ;  of  Geneva, 
Lausanne,  Berne,  Zurich,  Basle,  and  Winterthur  in  Switzerland ;  of 
Darmstadt,  Mannheim,  and  Strasbourg  on  the  Rhine  ;  of  the  Jardin 
des  Plantes  and  Ecole  des  Mines  in  Paris ;  the  Due  de  Luynes'  fine 
collection  of  the  Chartres  fossil  Elephant,  in  Chateau  Dampierre  ;  and 
the  surpassingly  rich  and  unrivalled  collection  made  by  my  friend 

•  Op.  cit.  p.  1 56.  t  No.  47,  vol.  xii.  part  3.  Aug.  1.  18^6,  p.  223. 

^  F&una  A.nliq.  Siv«Ieiis«  lUutCr.  par.  v.  pi.  42-46. 
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M.  LasiL%  of  the  Sab-PyTfn<«ii  Proboscidem  it  SdaHui  om  the  G»- 

roiine ;  together  with  some  of  the  priiici{>d  eoUcrtious  at  Tcmlfxisr* 
lu  one  or  other  of  these  miliums  I  hmd  o|iportiimtie*  ofstudvinc  Alt 
the  fossil  spiH'ies  hiUierto  ilesiTihed  as  KaTiog  been  met  with  a 
Europe,  together  vnih  cue  fine  species  of  Mastodotk  diaoorvrtd  hj 
M,  Lartet^  but  which  has  not  )'et  been  publisbed. 


Generic  distinctionM  and  nomcnciaiure  q/  the 
Before  entering  on  the  special  consideralioo   of  the  Britnh 
forms,  it  will  be  necessary  to  give  swmie  eiplanatioD  of  th^ 
on  which  the  genera  have    been  hmited,  and  fttii 
generic  groups,  in  order  to  comprehend  the  rmsori  i 

tiire  adopted    in   this   communication.     A  detail^ 
disquisition  would  be  out  of  phice  on  the  prneot 
salient  points  only  vnW  be  touched  upon  as  are  etsentkl  to  tlir 
dation  of  the  subject. 

The  Proboflddean  species,  fossil  and  recent,  constitute  a  ^ 
embracing  at  least  25  distinct  furrns,  which  are  coi 
the  three  genera  of  Dinoiherium,  Mastodon^  and  BhjJmM* 
genera,  regarded  in  a  systemalic  view^  are  of  T«y 
numerically  ;  the  fir^t  being  very  limited  in  tbenuBiMrof  i 
species,  but  defined  by  well-marked  generic  difltii 
last  two  represent  a  U^e  number  o(  spedic  ferms,  w)iieK»  alfiifl^gli 
their  onposite  ex  tremes  are  widely  separated,  yet  are  coaaeotcd  tocvllMr 
through  so  complete  an d  natural  a  aeries  of  in term«diaitoi|NcUkvikl^ 
that  it  has  proved  ditheult  to  detise  ftood  generic  ckamten  lo  dl* 
stinguish  them.  Putting  aside  all  o£er  cmistdcritkNia  of 
and  form,  thedingiiostie  mark^iwill  l>e  regarded  on  the  pfcsiSil 
*<)|ely  AS  ihcy  are  funiished  by  the  tn-iYi  and  jaws. 

(Z^iiw/Aeriuiw,)— The  adult  dentition  of  Dinoikerimm*  m 
tenzed  by  two  rertically  succeeding  premolars  and  three  tmc 
fire  teeth  in  all,  with  trausiverae  creuuUted  ridges  doidf 
those  of  the  Tajiir  ;  and  by  two  huge  inferior  ttcitrred  ' 
planted  in  «a  cMfMliil|  tokkfoed  and  deflected  baak  or 
tion  of  the  fymphTOi  cf  tlu  lowtr  jaw.  Most  of  ttit 
pfttent  the  normal  Tapir-hke  crowD-diafocter  of  two  rii^;oa;  Wl, 
whtt  the  milk-  and  [HTnianent  denCttioQ  an*  taken  togftbar,  Mkm 
thermw  diffem  fn>m  all  the  non-elepbantnid  I*arhydcrmato  to  lir 
drctimstance  that  the  hist  milk-molar  and  antepenultimate  tnir  ahIv 
{hmag  oontiguoiia  teeth  in  the  order  of  liofitontal  mteeemiam)  pifo 
mi  n  more  eomplex  derelopment  of  three  ridges,  or,  a  *"  toTBaij* 
Mg^  crown>f»rmuhi  **  (to  nae  a  term  which  will  be  foond  ef  iB»> 
portance  tn  the  sequel) .  Two  specieit  onlf  of  Ihmoiktrtmm  hait,  I 
believe,  hitherto  been  met  with  i  the  one  m  Europe,  and  (W  olWr 
in  lodiat.    The  European  spedai^   D,  ffigmniewm^  oecius  \m  tkt 


t  \»  in  thr  ra«e  ef  tha  Martailna  «f  Itotth 


bate  been  fuunded  hf 


andMes  (Kaaf, 


AnarlaLiam 
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Older  Miocene  formations,  such  as  Eppelsheim,  the  Falima  of  Tou- 
raine,  and  the  Molasse  and  lacustrine  strata  of  the  Sub- Pyrenees  : 
it  has  nowhere  been  met  with  in  Britain. 

{Mastodon  and  Eiepkm.) — Up  to  the  d^te  of  the  last  4to  edition  of 
the  '  Ossemens  Fossiles  '  published  during  the  author's  life  in  IR25, 
the  species  of  Mastodon  and  Elephas  tben  known  were  sufficiently 
well  dii>tinguiishcd  by  the  characters  indicated  by  Cnvier*,  the 
founder  of  the  former  genus  i  namely,  that  the  molar  teeth  of  Mas- 
todon, consisted  of  a  comparatively  simple  crown,  divided  into  nmm- 
millas  or  tubercles,  arranged  in  transverse  ridges,  more  or  less  nume- 
rous, and  more  or  less  prominent,  with  corresponding  empty  valleys 
or  hollows  between  them ;  wliile  those  of  Eiephm  were  more  com- 
plex, consisting  of  numerous  thin  transverse  plates,  having  their 
inter\'ftla  filled  up  with  cement.  The  subsequent  discovery  of  the 
Mastodon  dephantoides  of  CUft,  in  which  Cuvier's  characters  of  both 
genera  are  blended,  and  of  Eiu-opean  and  American  forms  with  tusks 
in  the  lower  jaw  (Mastodon  hngiro^fri^  and  Mastodon  Ohioiicus)^ 
led  to  the  necessity  of  remodelling  the  technical  diagnostic  characters 
of  the  genera-  This  was  first  attempted,  so  far  as  I  ara  aware,  by 
Bronn  of  Heidelberg,  in  his  *  Lethaca  Geognostica,'  as  far  back  as 
1838.  In  his  elaborate  definition  of  the  two  genera  he  states  (omit- 
ting other  characters)  that  Mastodon  is  characterized  by  lower  incisors, 
and  by  molars  which  are  replaced  from  back  to  front,  excepting^  how- 
ever, the  most  anterior  of  these  teeth,  i.  e.  one  or  more  milk-molars ; 
while  in  Elephant  there  are  no  inferior  incisors,  and  all  the  raolara 
are  replaced  in  a  horizontal  direction f.  In  his  remarks  upon  the 
species,  be  mentions  that  "  Tetracaulodon  (i,  e.  Mastodon  h^igU 
ro&iris),  according  to  Kaup,  has  premolars  in  the  upper  jaw,  which 
are  very  similar  to  the  back  molars  of  Hippopotamus  and  are  very 
caducous^,'*  and  in  regard  to  inferior  tusks,  that  "Masiodon  ffiffftn- 
teus,  M.  anffaatidens^  and  M,  ioftt/irosiris  do  miqnestiouably  pos- 
sess such  inferior  tusks :  the  other  species  of  Mastodon  occur  more 
rarely,  and  we  can  therefore  only  by  analogy  infer  their  having  pos- 
sessed them  al8o§."     The  same  characters,  i.  e,  of  premolars  and 

entertains  donbts  of  llierR  being  any  other  European  species  thaQ  D*ffiganteum*i 
the  difference  of  size  between  the  teeth  of  D.  gigani^um  atid  If.  Cttpteri  is  not 
g;rester  than  in  Jcnown  to  occur  beti^een  horaalogous  teeth  from  different  indi- 
viduals of  3/.  ( Tftrahph,)  longirostrw,  dug  out  of  the  same  deposit  at  EppelKheira. 
The  tiominal  species  D.  Kwnigii  of  Kaup  is  founded  on  a  single  small  tooth,  and 
therefore  doubtfui.  1  have  lately  seen  welUmarked  spccinneM  of  fo«sil  teetb  of  a 
Bpecies  of  Dinothennm  frnm  Attock  m  the  Punjab,  at  no  great  diit&nee  from  the 
Sewalik  llilli,  and,  judging  from  the  associated  Mammdia,  out  of  beda  of  the 
ume  age  with  them.  The  materials  are  not  sufliciiojit  to  establish  whether  the 
apeciea  is  identical  with  D.  Indicum  of  Pcrira  Island,  ur  distinct.  In  dimensions 
the  teeth  correspond  with  medium-sized  specimens  of  D.  gigantfum.  They  were 
discovered  by  Lieut.  fJarnctt,  of  Ibe  Bengal  Enginpcrs^  and  are  now  in  the 
poaacasion  of  Prof.  Oldham,  Superintendent  of  the  Geological  Surrey  of  India, 
who  has  obhgingly  communicated  them  lo  me. — July  18^7,  IL  F, 
*  0s8.  FoBsiles,  torn.  i.  p.  205. 

t  Bronu,  Lethsea  Geoguostica,  Band  ii.  pp.  1233  &  1239  (1st  ed.), 
I  Id.  he.  ciL  p.  1218.  S  Id.  iae.  cit,  p.  1233. 


•  Akteu  der  Urwelt,  p.  49. 
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inferior  incisors,  were  Beveral  years  aflerwftrdfl 
Owen  (who  must  obviously  have  overlooked  the 
Broun)  in  his  *  British  Fossil  Mammalia**  af 
Miistodon  from  Elephant  in  a  well-marked  and 
But  they  are  assuredly  neither  absolute  nor  constant,  wliftbir 
in  a  positive  or  negative  view,  as  generic  distinctions.     For  ~ 
handf  premolars  liave  not  yet  been  met  with  in  Jl.  ( 
Ohioticut,  in  place  in  the  jaws,  although  made  a  subject  of 
search  by  Dr.  Warren,  Dr.  Jackson,  and  myself,  upoo  a  lifpe  fi 
tity  of  materials  t,  up  to  a  very  late  date  :  nor  \mt  tliejr  HMB 
met  with  in  certain  specien  of  the  Tf(rat<^tkotUm  p^an^  i 
far  from  being  restricted  to  spcies  of  Mastodon*  tbejr  MVt 
tected  by  us  m  a  typical  fossil  Elephant  from  India,  E.  (i 
plani/roMp  both  in  the  upper  and  lower  jaws,  in  as  grrst  m 
aa  in  any  known  Mastodon.    And  aa  regarda  infiBrior 
these  hare  been  obserred  in  three  species  of  the  gVilspiwiwi 
and  in  two  of  Tetratophodon^  there  arc  other  species  ill  wbiclii. 
abundant  materisl^,  they  have  not  been  noticed  np  to  ibc 
time,  even  in  young  individuals,  where  they  might 
most  confidence  looked  for.     This  remark  applies  with 
to  the  forms  here  called  M.  {Triiophod^m)  HumhMHt 
(Tetra/ophodon)  SivaUrtMU  and  Af.  {Ttttralophodon)  A 

Swayed  by  considerations  of  this  nature,  and  struck 
cnlarly  with  the  identity  of  general  cbtr»GUii»  tnd 
form,  running  throughout  the  wholo  of  Uli  Wrttotogy  of  tli» 
of  Mastodon  and  Elephant,  with  the  exoqilMNi  of  tilt 
ferior  incisors,  De  BlaiuTille^  abandoned  tlie  idit 
sufTicient  generic  difference  brtween  the  two,  ud 
step,  arranging  nil  the  fonns  tu  two  diTisiona,  LiUttiiid0mU0maA 
iifdonttt,  under  the  common  designation  of  "  Eleplu*.'*     TUft 
poMl  hia  detenredly  met  with  little  fiiruur  anionic 
and  soolofiiti« 

Thof*  vt  ehtractera  howerer,  which,  when  oqc« 
happily  of  oi  obfimii  and  iMdiljr  iwaiicaMe  natoiv  to 
Mastodon  frofn  Bltphanl,  and  wbidi  nrthtr  cnabk  tkt 
gist  to  break  np  an  unwieldy  mass 
that  are  at  the  some  time  natural  a 
the  moment ,  aa  extraneoua,  the  i 

aod,  as  m  the  cue  of  Dinotheriatn,  taking  tha  ittflk-  aod 
dentition  together,  the  apedet  of  both  Mutodon  aod 
itarily  present  six  molar  teeth  from  fir»t  to  last,  in  thie 
xontal  succesflion,  t.  e.  three  deciduous  ur  miik-iiioUui» 
true  molars.     It  was  stated  ahorc,  that  in  the  DmMtrimm  te 
milk-molar  and  the  antepomlttiiiata  or  flnt  tn» 
characterized  by  a  temary-rid^id  fomrak*  or  m  othar  worda,  tliat 
eruwiu  are  divided  into  three  ridgta.     Amlfing  tfaoa  cri( 
a  similar  manner  to  ifoalodSan,  w«  hart  UNmdt  that  not 
last  milk-  and  first  or  anlepaniiltiiiiate  tme-VM^,  bat  in 


tfi. 


t  Waci«a«  On  Jfailadba  fifmm 


18570  FALCONER — MASl'ODON.  313 

the  Bocond  or  penultimate  true  molar,  being  tLrec  teeth  iii  im- 
mediate contiguity,  in  all  the  species  (with  one  remarkable  excep- 
tion) are  severally  characterized  iii  both  jaws  by  an  tsomerous  divi- 
mon  of  the  crown  into  either  3  or  4  ridges.  These  three  isomeroua- 
lidged  teeth  may,  for  convenience  of  description,  be  referred  to  in 
the  aggregate  as  **  the  intermediate  molara/'  a  term  which  has  been 
appliML  to  them  from  tlieir  position  by  Fischer  and  by  Laurillard*. 
To  the  speciea  which  present  the  temary-riilged  formula  we  have 
aM%iied  the  subgcneric  name  of  Trihpkodtmf  ;  and  to  the  c|uater< 
nary-Tidged  species,  TetrahphodonX,  In  citing  the  various  forma 
niider  discussion  in  the  sequel,  these  subgeneric  terms  will,  in  every 
case,  be  used  for  convenience  in  designating  the  species ;  and  the 
■ame  rule  will  be  followed  with  the  subgeneric  divisions  of  Ehphtu. 
This  will  be  of  obvioiL^  use  on  the  present  occasion,  both  as  a  help  to 
the  memory  in  dealing  with  a  large  number  of  specific  names,  and  as 
suggestive  of  broad  points  of  distinction,  when  referring  to  the  dis- 
puted species. 

The  ternary  and  qiuitemary  formulce  are,  I  believe,  never  found 
mingled  in  the  intermediate  molars  of  the  same  species  §  ;  i,  e,  a 
ternary-ridged  molar  of  this  aerips  does  not  occur  in  the  species  be- 
longing to  TetralopkodoH,  nor  a  qnatcmary  in  Trilophodon,  The 
ridge- formula  indicates  also,  with  unerring  certainty,  the  composition 

*  DJLctioJiDiire  Univerbel  dVlliitoire  NntiircHe,  torn.  viij.  p.  29, 
t  From  Tpfis  et  X*>^o*,  threi?-ridged- 

X  Prom  T^aaapa  tX  XtJ^ov,  fouf-ndged.  Thia  difference  of  Mrw  abd/our  ridges 
wM,  ao  far  ai  I  am  aware,  first  points!  out  as  a  distinctive  character  between  two 
European  species,  namely  Mtutodtm  amputideru  and  Mettodon  Arvementitf  bf 
on  Meyer  as  far  back  as  1834,  hut  without  being  extended  to  the  three  inter- 
'  te  molars.  Tbe  nainc  Sfnuiodon  Arvemtnng  was  applied  ^y  hira  to  the 
^ppelsheim  species,  Mtutadom  iongirv^iris  of  Kiup,  (Die  Fos^ilen  Zahnc  und 
Knochen  von  Georgeasgmuod,  p.  33.)     The  ridge-fortnula  ia  the  two  aiubgetiera  is 

WS;— 

Milk*naolars.      Tnie  molars. 

,      m  *,       ,       ,  1  +2  +  3  3  +  3  +  4 

In  Trilophodon 


^■biedia 


la  Tetralophodon 


l+fl  +  S      3+-3  +  4 

i+-n+-4  ^  4>*+5 

2+S+4   *   4+4+5 


the  numerals  exhibiting  the  ridges  in  each  tooth,  exclusive  of  the  **  talons." 

$  The  onlj  apparent  exce(it)Ou  which  has  come  under  my  observatiou»  occurs 
in  the  dentition  of  the  South  Aiiiericin  spceiea,  to  which  the  name  of  Mattodon 
jlndmm  (Tetralophodon  of  our  arrangement)  liaa  been  restricted  by  the  French 
ntologists,  Laurillard  and  Gervais,  as  distinct  from  M.  Humbotdtii  (Trilo- 
on).     In  this  species  the  Ia*t  ridlge  in  most  of  the  intermediate  molars  is  coo- 
aiderably  reduced  in  size ;  aud  the  t«etb  have  be«n,  in  consecjucuce,  described  by 
Genrais  (Zoologie  de  ['expedition  dftoa  rAmerique  Mcridionale  par  Le  Comte 
4e  C*8telnau,  p.  19)  as  three-ridged.    The  specimeni  repriscntcd  by  him,  figt.  2 
d  a  of  pL  b  in  the  '  Voyage  de  Castelnau,'  the  former  an  anlepeoultimate  upper 
le  molar,  and  the  latter  a  penultimate  lower,  are  distinctly  four-ridged,  while  the 
last  lower  railk-molor,  fig.  4,  is  apparently  three-ridged.  with  a  large  talon.    My 
Attention  was  directed  to  the  subject  by  M.  Lartet.    Slorc  sjvecimcns  are  retjuired 
the  exact  determination  of  the  point  than  yet  exist  in  any  of  the  European 
QSetims  ;  i.  *»  whether  iu  the  interoicdiate  molars  of  the  form  called  Mmtodon 
the  tcmary  aud  quaternary  formula*  are  mingled.     Ninc-tcnlhs  at  least  of 
ap«eimeaa  of  South  American  Mastodons  in  the  British  Museum  belong  to 
'   ,M.(  Trihphodm)  tinm^oidtiL—i  uly  18&?,  H.  F. 


^bftlJEO 
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aidk 
Gei 

■hoc 
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last 
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of  the  crown  of  the  tooth  which  is  immediatclj  in  front  ol",  md  ol 
that  which  is  immediAtcly  hehtDd,  the  three  iDtenncdiAte  nuitm :  tW 
former  showing  invariably  one  ridge  less,  aod  the  Uttrr  on^  n<^ 
more ;  that  is  to  say»  the  penultimate  or  aeeoiid  milk-tnolar  ta  all  IM 
speciea  of  Trilopkodon  is  invariably  two-ridged»  and  the  laat  tme  molv , 
four-ridged  ;  while  in  Tetrahpfmlon^  m  Uke  manner,  the  forqwr  iij 
three-ridged,  and  the  latter  fivo-ridged, — making  due  aOowancr  ta| 
the  last  true  molar  for  the  amount  of  individual  variety  preMted  hyj 
the  greater  or  less  development  of  the  well-known  taloD- 
and  for  its  being  usually  more  complex  in  the  lower  jaw, 
formula*'  thus  determines,  with  precisinn,  five  out  of  tbe 
molars  developed  in  horizontal  succession  in  all  the  trot 

For  reasons  which  will  be  expUined  in  the  leqiM^  it 
that  there  has  existed  in  nature  another  subgencfie  gmvp 
iadof^  of  which  only  a  single  form  is  at  present  known.  In 
crowns  of  the  '*  intermecUate  molars  **  are  divided  upoo  • 
ridge-formubi.     This  group  in  our  ama^HBtal  would  be 
terized,  in  harmony  with  the  others,  as  Fmidhphitdoti :  and  it 
with  some  confidence  be  predicated,  that,  when  the  deotitMwi 
have  been  well  determmed,  the  second  milk -molar  will 
ridses,  and  the  last  true  molar  six  ridges  in  the  upper  iaw« 

The  Elenhants,  on  the  other  hand,  are  diatuigttialied  from  t^l 
Mastodons  oy  the  absence  of  an  isomertniM  ridge-forauk  to  tlic  tkivt 
intermediate  molars  of  the  upper  and  lower  jaws  ;  and  by  lb*  or- 
cumstance  that  the  ridges,  instead  of  being  liuiited  to  three  or  ' 
range  from  six  up  to  an  indefinite  number  in  these  teetbt  in  tbtditi 
groups  of  species.  We  have  found  that  the  n 
recent,  may  be  conveniently  arranged  in  tbtw 
groi^  ftwnidid  upon  tbe  ridge-formula,  in 
other  dental  characters. 

In  the  first  of  theae  groups*  corresponding  with  tbe  fbrma 
iTcly  deai^ted  MastiShm  tUpkentouie*  by  CliA,  the 
may  be  said  to  be  kypmmgromt  mt  the  dilferenre  iMriweeo 
of  any  two  of  the  consecutive  intermediate  teetb 
more  than  one  ridge,  and  the  ciphers  range  in  tbe 
from  ti  to  8.     The  ridges  are  not  more  elevated  thm  i 
todons,  so  that»  when  the  teeth  are  sawn  tbroo^b  ~ 
section  yields  a  fUcoeBBion  of  salient  and  r^mtbao^^ 
of  the  chevron-alianed  ridges  not  much  ntiMm  tbt  vkltb  of 
bast.    Th«  enamel  is  very  thick,  and  tbe  corooaTtiitCfnwct  m  vaat 
of  the  species  are  filled  up  with  an  eoomioua  c^uanti^  of  ceaictiC    Ta 
this  group  we  haf«  aiffgofd  tbe  lobgHkerie  name  of  Si§§tdtn  *.    ll 
b  limited  to  extinct  fonni  confined  at  present  to  tbe  tncfiHi  Ttrtk* 
ries.     The  Stegodona  constitute  the  intermediate  grMtp  of  tbe  IV^ 
boscidea  from  wbieb  tbe  oiber  spcdca  diveife  tbtottgh  thtk  doMal 
cbaracters,  an  the  one  aidt  into  tbe  Maitodona,  andoa  Ibt  oUmt  iM» 
tlie  typical  Elepbniti, 

In  tbe  second  gnmp^  which  indodea  tbe  spedet  aDied  to  tbt 

*  PVwn  tTiym  tmtmt,  aad  i#o«v  d$m,  bartag  icfcraosa  to  tlH 

oftbescclkMii/iberUffei. 


I 
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African  ElephAat,  the  ridge-fonnxila  is  also  hypisomerous,  as  in 
the  Stegotlons,  the  ciphers  ranging  from  7  to  9  in  the  crown- 
ridges  of  the  intermediate  molars  of  the  different  species.  But 
the  ooUicuH,  instead  of  yieMuig  a  gable-shaped  or  "tectiiorm** 
section  aa  in  the  Stegodous,  are  much  more  elevated  and  compressed, 
so  that  when  the  teeth  are  sawn  longitudinally  and  vertically,  the 
ridges  present  the  appearance  of  elongated  wedges,  with  thinner 
plates  of  enamel.  For  this  subgeoeric  group,  the  name  of  Loxodon  *, 
first  iodicated  hy  Frederick  Cuvier,  has  been  adopted.  It  comprises 
both  extinct  and  living  species. 

The  last  group,  which  is  numerically  the  largest  and  most  im- 
portant, including  the  Elephants  with  thin-p!ated  molars,  as  in  the 
existing  Asiatic  species,  is  characterized  by  the  ridge-formnla  being 
regulated  in  the  "intermediate  molars,"  not  hy  hypisomeroiis  ciphers, 
but  by  progressive  increments  {(tmsomerous)^  which  may  be  ex- 
pressed (e,  g,  for  the  Indian  Elephant)  by  the  aeries  12+  14  +  18  f. 
These  ciphers,  be  it  remarked,  arc  not  put  forward  as  being  rigidly 
exact  in  every  case :  for  the  higher  the  numerical  expression  of  the 
ridge-formula  in  the  species,  the  more  liable  to  vary  within  certain 
limits,  dependent  on  the  race,  sex,  and  size  of  the  individual,  is  the 
number  of  the  plates  i  and  they  do  not  rigidly  correspond  throughout 
in  the  upper  and  lower  molars,  the  latter  often  exhibiting  an  excess. 
But  it  may  safely  be  asserted  that  the  numbers  are  never  transposed 
or  reversed,  L  e.  the  younger  tooth  among  the  "intermediate  molars'* 
never  normally  exhibits  in  the  same  uidividual  a  higher  number  than 
the  older ;  the  increments  may  not  always  be  symmetrical,  but  they 
are  invariably  more  or  less  progressive.  For  this  subgeneric  group 
we  propose  the  term  of  Eueiephagl» 

[Note. — The  follovt  itig  systemotie  Diagnoses  of  the  genera  Mastodon  and 
Eiephasvrcn:  prepared  a»  an  Appendix  by  the  Biilhor,  but  their  insertion  in 
this  place  more  conveniently  elucidates  the  aiibject-matter  of  this  memoir. 
— Edit.] 

•  Prom  XdIA*  obiiquuif  and  Uow  dma,  hiving  refercoce  to  the  rhomb-ihapcd 
disc*  of  the  warn  molars  ;  an  ailaptatioo  of  the  term  "  Loj-odonia  **  propo&ed  by 
Fred-  Cu^ier,  *  Hist.  Natiirelle  dea  MammifLres,'  toni.  iii..  Article  '*  Eleplia&t 
d'Afrique.''     1835* 

t  The  illustration  in  this  case  is  taken  from  the  existing  liidiaii  Elephant,  E.  {Eu- 
etmAoM)  Indiewtf  in  which  the  ridge-formula  of  the  whole  aeried  is  nearly  thus  :— 
Milk-Tnolart.      True  molars. 

4  +  8+ia       ^       »4+lB  +  a4 

4  +  B  +  J3       '       14+18  +  34-27 

the  nnmerala  repreisenting  the  ridges  in  e^ich  tooth,  exdusivc  of  the  talons.  A 
progressive  increment  runs  tliroughout  the  aeries:  hut  the  selected  nuraht-rss  refer 
only  to  the  *'  intermediate  molam."  In  the  species  which  approach  nearest  to 
Lojcodm,  the  numerical  expression  of  the  ridge-formula  is  lower. 

X  From  eiJ  &ene,  and  cXt^^nv\  having  reference  to  the  typical  Elephants  most  fi» 
miliarly  known.  In  the  illiiatratioi*  of  the  *  Fauna  Antiqua  SivaJensis,*  the  term 
Eiatmodon  was  applied  to  tXnt  »ubgenflric  group ;  but,  Hie  desigriation  of  Ela^nodm 
having  hecn  preoccupied  by  Sir  Philip  Egerton  for  n  series  of  fosuil  fi&h  (Proc. 
Geol.  Soc,  vol,  iv.  p.  163,  1843),  to  prevent  confuaion,  the  term  of  Euekpha*  hu 
be«n  substitutetl  for  it. 
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Geaus  Mastooqm  (Citv.). 
Formula  Dentium  deciduorum. — Frimorea  -I"  tcI  ^  ; 

Formul.  Dent,  penist, — Primor,   |-  vel  ^  ;   Ltm,  ^  »   PrmmtL  | 

(|r  )v  el  ^  ;  Moiaret  reri  |  ^  12-8. 


recti* 


Primorei  eburnei  plerainque  exseni  :  supenora 
modo  porrecti,  inferiores  horizonUles  vel  Irvtter 
minorcs.  Molares  complicatt,  tritore«  ;  tttrtmidk 
tudioali  obsolete  bifida  roUicHli  eoQcavi  c  tuberctilii 
ribus  per  paria  transTcrw>  aut  aiternatim  diapoiilkfr  * 
adamante  erasso»  ctemento  ui  Talliculia  paroo 
PrmmoiareM  aut  cicteria  fonnft  stmpticiorcs  minorei*  Wt  wnHL 
Molaru  peri  3,  deiuceps  majorea^  altera  altenifli  cxtruffm  ■ 
tergo  nciagira  excipieiUe,  demum  utrint|ue  noUtaiii* — MitfmmS 
iilritit|ue  intermtdii  (iieitipc  deciduunitn  postrcmiu  et  ♦wofWBi 
aatL*|/eiiultiinu8  penultiinuafjue)  coltinttts  iMimeria  aut  3»  4«  boA 
5  con  fori  lies. 

ProbmcU  lougissima,  preheuflUia.     Corpus  Taatmn  arttibtti  elcralia 
iiisistens.     Pedet  5-dactyU. 

Subgeoua  L  Trilofhodon. — Dentium  mokrimn  3,  iiUtiM|iie  m* 

tcrmediorum  coronU  coUiculia  3. 
Sab^nuB  2.  Trtralophodon.— Dent,  molar.  3,  ntrioiitte  io> 

tennediarujQ  corouia  colKcaKi  4  (rara  5). 

OAiorratiima. — Tlie  adult  dentition  varies  miirh  in  the 
•peeiit  of  tUe  gieuus ;  tbe  premolars  and  inferior  u 
ooDitaiit,  Tbe  typical  complete  formula  it  beit  ahimn  bf  M.  <1Vt- 
10^.)  miffutHdwmM  of  Simorre  i^lnti$.  -| ;  C«ji*  \  \  Pfwmmt.  \  i 
Mot.  I  s=  12»  beiiig  identical  with  tKat  of  Dittatkirimm,  to  fitfiM  tlit 
dentition  of  tke  latter  liaa  he«n  determined,  i,  #.  tmcis*  j  s  Cmm»  -^  i 
PramoL  \  ;  Moi,  f  ^  12 ;  the  onlj  qocation  btii^  n  fpgi  oT 
npper  iociiorii^  the  preaence  or  abBenee  of  whieli  haa  wA  wwi  hmm 
dmj  aaoertained  in  Dwrnotkerium,  The  affinity  iadkiitad  kf  iW 
agreement  in  number  b  corroborated  by  the  last  adUc-iiiolar  mdi 
aiite-peu ultimata  true  molar  biing  three-ridpd  alike  In  iNwafif 
riurn  and  in  the  eMlaon  of  M9MUf£m  here  calM  Trihfkidatu  fW- 
niotara  have  not  been  met  with  in  M.  {Trilapk.)  Oktatiema^  i  * '  ' 
counting  both  Bidea  of  both  jaws,  baa  8  molan  leai  In  the 
state  than  M,  (Trihpk.)  mmffUMtidfnSt  nor  hate  iher  beea 
in  M.  (Triloph,)  liumMdtiu  They  occur  probably  in  Jf.  (TW> 
lopk.)  tapiroidf9.  Their  preaenee  or  abaenoe  haa  not  yet  been 
aacrrtained  in  the  other  species  o(  Trilopkodom.  Theat  ttftli  h«f« 
been  obiMrnred  m  fitu  in  tlic  upper  and  lower  jaws  of  M.  {THrwimlL) 
iomifiroaihs^  and  in  the  upper  of  M*  (Ttirut.)  ^mrwiwiiiv  ahrjr 
have  not  yet  been  seen  la  ««/if  in  the  other  spectcnof 
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Inferior  incisors  have  been  discovered  in  M.  (Triloph.)  angusfidms  > 
M,  (Trifoph.)  Ohioticna^  and  M,  (Triloph,)  tapiroides;  and  also 
in  M.  (Tetraloph.)  Andium  and  M,  (Trtraioph.)  hngiroatris^  in 
the  first  of  which  they  occasionally  attain  a  very  large  size.  They 
do  not  appear  to  occur  ever  in  M,  {Tetruhpk.)  Sivalengig,  nor  in 
M.  (Tetrahph.)  Aruernensis.  Their  presence  or  ahsence  in  the 
two  cither  species  of  Teiraloph&don  has  not  yet  been  satisfactorily 
determined.  The  ridge-formidfl,  as  being  respectively  ternary  in 
Triloph^don  and  tjnalernary  in  Tetraiophodon^  is  very  constant,  the 
only  doubtful  case  being  presented  by  the  form  or  forms  named 
'^astodon  Andium  by  the  French  paleeontologista.  Cement,  al- 
hough  quantitatively  inconspicuows  in  most  of  the  species  of  both 
subgenera,  is  present  in  considerable  abundance  in  the  valleys  of  the 
crowns  of  3/.  (Tetrahphodon)  Ferimetms  and  in  J/»  {Tril&pk.) 
Humboldtii.  In  the  former  it  fills  np  the  bottom  of  the  interstices 
between  the  mammillre.  The  transverse  or  alternate  direction  of  the 
mammillse  of  the  ridges,  and  the  open  or  interrupted  nature  of  the 
▼alleys  connected  therewith,  are  not  equally  defined  in  all  the  species, 
intermediate  stages  being  met  with.  But  the  riJges  are  invariably 
transverse  and  the  valleys  open  in  M.  {Triloph.)  Borsoni,  Ohioticus, 
and  tapir  oideSf  and  in  M.  (Tetrahph  J)  lafidena^  while  the  mam  mill  se 
are  constantly  more  or  less  alternate,  and  the  valleys  internipted 
among  the  Trilophodona  in  M.  {Triloph.}  anffustidens^  Humholdtii, 
and  Pandionis  ;  and  among  the  Tetralophodoas  in  M.  (Tetraloph.) 
Sivalemi^  and  Arverncim^.  Tlie  most  complex  crowns  are  pre- 
sented iii  the  Trilophodona  by  M.  (Triloph.)  Fandionis  (an  Indian 
fossil  species  recently  discovered  and  as  yet  nndescribed),  and  M. 
(Triloph.)  Humboldtii  \  and  among  the  Tetralopbodons  by  M.  {Te- 
trahph.) Sicalensis  and  Arrernenms,  The  upper  adult  molars  in 
several  of  the  s])ecies  (e.  g.  M.  {TrUoph.)  angustidens  and  M.  (Te- 
trtiloph.)  Andium)  were  invested  with  a  longitudinal  belt  of  enamel, 
disposed  more  or  less  spirally,  and  reaching  the  apex.  The  lower 
incisors,  according  to  Lartct,  are  constantly  devoid  of  any  anch  belt. 
In  M,  (Triloph.)  angmtidfnt  inferior  incisors  would  appear  to  have 
been  common  to  males  and  females,  and  not  to  have  been  a  mark 
merely  of  sexual  difference.  MaHodon  SivalenmSf  although  with 
five-ridged  **  intermediate  molars,"  is  provisionally  included  nnder 
Tetralophodon. 

Genus  Elephas  (Linn.). 

Form.  Dent,  decid. — Primot,  -  ;  Lan.  -  ;  MoL  ■^=  7- 

Form.  Dent,  persist. — Primon^  ;  Lan.  -  y    Presmol,  j    vel   -; 

MqL^=  11-7, 

Primores  ebuniei  pleromque  exserti,  sursum  et  antrorsnm  adscen- 
dentes,  Molares  aut  complicati  aut  lameilosi,  tritores ;  coro' 
nidi«  longitudinal! ter  integr®  coUiculi  convesJ  e  tubercidis  mam- 
mdlaribns,  aut  laminis  cuneiformibua  vel  compressis  digitatia 
trausversLS,  cons t antes :  adamante  illis  craaso,  his  attenuato, 
C€emento  in  valliculis  copioao.  PrtBrnolareg  nyrissime  ntrinque 
2  (atepius  nnlli),  ceeteris  forma  simpliciorea,  minores.    Molare^ 
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veri  3t  deincepa  fnajores,  aitero  altcnim  excrasnin  a  tafgo 
iiin  cxcipiente^  deinum  utriuqui'  solitArii. — MolaritS 
intermedii  (ntfiipe  deciduorum  postremus  et  TPfonm 
Bultiinits  penultiinusque)  colliculU  supra  5  (^I8X  «<rt  ^Jp^ 
somcriSf  aut  aiiisomeris. 
FroboxcU  longisainiii,  prfhensilU.   C<irpus  \n&tum  artubna  vlrvilii 
inststens.     Pedei  a-dactyli. 

Bubgen.  1.  Stkoodon. — Dentium  molariuin  3  utnoaitc  mtcm»> 
diorum  coronis  cotnplirata  collicults  ajpiwiiil 
(e.  g.7-\-7-{-t<)f  iiiammiliatifi,  tccUibnsiibw.  Ph^ 
molares  nondum  obscrvatl. 

Subgeii.  2,  LoxoDON* — Dent,  molar.  3  utrisque  intcmie&r. 
coronis  UmelloAa  coUiculis  h>  pi»omerif  (f.  g.J^ 
7+8),  cuneiformibus.  Prscmobm  raro  utrimitir  2. 

Subgen.  3.  Euelkpbas. — Dent,  molar.  3  utriuque  bteniinfiof« 
ooronis  lainellosa  coUiculis  deiiicept 
■ntaomeris  {e.g.   12+144-1^), 
prpssis.     Prwmolarra  oullt. 

OUirvatioM.—The  adult  dcntitioo  of  til*  Elapbaots.  tlllw^^ 
tvjiicallj  more  abemnt,  is  more  constant  than  that  of  Uie 
inferior  incisors  are  wanting  in  all  the  species,  foaai  anil 
present  known  ;  and  premolars  hare  as  yet  only  bcm  met  wiili  m 
a  single  form,  E.  {Loxodcn)  phmjroms.     The  comraon 
/nm.  j  ;  Can.  J  J  'Prtmol,  \  ;  UoL  \  =7;  but  ia  thfe 
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the  premolars  are  as  numerous  as  in  any  speeka  of  Mmti^ 
dan,  the  formula  being,  Incis,  ~  ;  On,  ^  ;  Prtfmoi.\i  Mioi.j^lL 
It  exceeds  the  rest  of  the  species  by  8  molars  ui  both  jaiwi^  ■•  JL 
(Triti^h.)  aifmHident  exceeds  M.  (TrUopJL)  Okiotkm,  A  loofi* 
tudiiial  belt  Off  cniBMl  haa  tiot  yet  been  obaerred  on  Ibt  tmk  nS  any 
Elephant.  The  molars  are  presented  uoder  twa  Ibniw  %  m  tli*  md^ 
ge-nus  Stegodan  lu  '*Deates  oomplicati,"  ttarmUting  tbooe  of  JWosAp* 
don  in  thr  folded  form  of  their  crown-eminenoes,  and  as  **  Dralci 
lamrllosi"  in  Lojudon  and  Eurirpheu.  The  convexity  of  ibe  cravB* 
ridgea,  and  the  abamce  of  the  longitudinal  motiid  bi|iartaail  ckll»  is 
chufacteristic  of  the  true  Masloaooi*  are  fify  oonetaiil  k  tW  B»^ 
phanta,  the  only  exception*  limited  to  the  latter  chariioter.  Wag  oi- 
diatinctly  seen  'in  an  E.  (Stepwi.)  Viiftii.  The  pMsoge  frmn  die 
Stagodoni)  into  the  Loxodons  is  eflectcd  thRN^  £.  {Siff)  iMywsi 
md  JF.  {I^xod.y  piam/hms;  and  from  the  Loxodoos  into  Ewff^fdkmt 
tliroogfa  E,  (£ox.)  meridiomtHi  tnd  E.  (EmeL)  Hyndrtcu*.  The 
aniaomerous  ridge-formuU  ra  EwUfkm  is  not  numencaUy  the  mvc 
in  all  the  species,  being  in  some  higbif;  la  otfaere  \omnx  but  tbiy 
all  agree  in  exhibiting  progrrasive  incranenta.  Tlii  ■wwibI  «I  ua- 
dulaSon  presented  by  the  worn  edges  of  the  enamol^kleo  hnUbm 
j^«n.  of  di.tingai.hu.,  cE,  ^j^&^,^^ 

TMf  distimftit^  nnd  speriif  eA«fae##rs  ^  MaH^d&m  mtd  Iflipkm, 
*A  sale  critcfMNi  by  wittck  to  tout  tfcva  mmuhnem  of  any 
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MBPHRement  in  Natural  History  is,  that  the  technical  characters,  how- 

^^'JP  nbridged,  ahould  be  ex|Kiiieiits,  so  to  speak,  of  the  imturaJ  and, 

f^^al  affinities,  and  in  nowiac  at  variaact;  with  them.     l£  thia  test 

^Bf^  Upplied  to  the  rid ge-for inula,  m  a  consistent  basis  for  the  ar range- 

^^^Dt  of  the  Mastodons  and  Elephants,  it  will,  we  believe,  not  be  found 

Uting:  thus  the  Mastodons  ranged  under  Trilopkodon  and  Tetralo- 

^^-odon  include  all  the  Elephantoid  species  which  have  the  crowns  of 

^*^€  molars  comparatively  simple,  and  uniformly  divided   into  two 

^Vabequftl  diWsions  by  a  longitudinal  line  or  cleft ;  the  ridges  hmited 

'^^^  number,  each  with  fewer  mammillary  eminences,  and  invariably 

'^Tiore  or  less  concave  across ;  the  enamel  thick  and  in  conical  or  com- 

liTe^sf'd  points  i  and  the  valleys  between  the  ridges  deep  and  empty,  or 

"With  but  a  sparing  quantity  of  cement.    The  Elephants,  on  the  other 

liand,  as  restricted  by  the  ridge-formula  and  ranged  under  Ste^ofhn, 

'on,  and  Eueiephas^  include  all  the  Proboscidean  species  which 

.▼e  the  crowns  of  the  molars  more  complex,  and  tisually  wanting  in 

longitudinal  line  of  division ;  the  ridges  more  uuraerous  and  less  dcfi- 

te,  each  being  composed  of  a  greater  number  of  mammillary  or  digital 

ints,  which  are  most  elevated  in  the  middle,  rendering  the  ridges 

nvex  across,  instead  of  concave  i  the  processes  of  enamel  thinner, 

her,  and  more  divided  ;  and  the  deep  narrow  valleys  between  them 

tirely  filled  up  with  cement.     The  limitations  of  the  two  genera 

e  pretty  well  with  the  views  generally  entertained  by  palseontolo- 

ts  regarding  them  ;  with  the  exception,  ihat  the  group  comprising 

e  collective  Mastodon  Etep/ianioides  of  Clitlt,  and  by  some  called 

amitionat  Mastodon* ^  is  here  regarded  as  more  properly  belonging 

to  the  Elephants. 

A  Synoptical  Table  is  appended  of  the  species  of  Mastodon  and 
Etephaif  ranged  under  subgenera,  after  the  manner  here  indicated.  The 

tipecies  were  first  determined  or  adopted  after  a  careful  examination 
of  all  the  original  materials  accessible,  in  the  foreign  collections  already 
referred  to  (p.  30 y)  or  in  various  museums  in  the  United  Kingdom. 
They  were  then  arranged  serially,  according  to  their  relative  affinities, 
aa  indicated  by  the  molar  teeth ;  the  common  characters  were  next 
Analysed,  to  furnish  a  key  for  breaking  up  the  mass  of  species  into 
groups  representing  genera  and  subgenera ;  and  the  synoptical  table 
shows  the  residt.  It  is  put  forward  as  exhibiting  a  fair  represent- 
ation of  the  subject  so  far  as  the  materials  and  state  of  knowledge 
at  the  present  time  admit,  but  with  no  pretension  to  being  either 
tinexceptiouable  or  complete.  The  progress  of  investigation,  by  the 
discovery  either  of  new  forms,  or  of  more  abundant  materials  of  the 
species  which  are  now  the  most  imperfectly  determined,  will  in  all 
probability  modify  more  or  less,  or  break  down,  any  generic  or  sub* 
generic  Umitations  that  may  be  at  present  devised.  For  the  daily 
experience  of  every  department  of  MammaUan  palaeontology  tentfa 
to  show,  that,  while  the  characters  of  species  are  persistent  over  wide 
areas  and  through  long  periods  of  lime,  genera  are  nothing  more 
'  than  ideal  or  conventional  centres,  around  which  groups  of  species 
are  arranged,  subject  to  incessant  modifications  through  the  discovery 
*  Owen,  *  Odoatograph}','  p,  624, 
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of  new  forms.     It  would  t>e  foreign  to  the  nuim  obiect  of  tSit 
cotninunication,  and  beyond  the  limita  within  whico  it  is 
restricted,  to  discuss  in  detail  the  grounds  on  which  the 
lis  founded.    As  this  will  be  done  more  fnllT  elsewhert,  1 

myself  here  with  sUting  them  in  a  general  way,  and  with  k 

where  the  assailable  points  are.  Although  the  Mastodoa  of  Nfl 
America  and  the  Mammoth  are  so  widelv  different  in  the  form  at 
their  molar  teeth  that  they  must  be  ranted  under  distinel  gro'efm, 
the  intermediate  gradations  are  so  complete  as  to  eslahlMih  a  |HHM|pr 
from  the  one  into  the  other,  FaiUng  the  charaetert  of  pnmlui 
and  inferior  incisors,  previously  relict  iiiHjn,  at  **^**""— '"■  af  llv 
Mastodons,  and  abundant  cement  as  disiaicUve  of  tbs 
the  constancy  of  the  ridge-fonnula  in 
ternary,  quaternary,  or  quinary  in  the  * 

to  furnish  a  sufficient  technical  demarcation  between  MoMiwdwrn  mA 
Elepfias,  and  to  subdivide  the  former  satisfactorily  into  the  iwtBil 
iubgeueric  groups  of  Trilophodon  and  Tetralopkodom.  It  moans 
to  be  seen  whether  there  is  any  intermediate  specica  to  whidi  tlir 
characters  of  these  two  8;roups  are  blended. 

Mastodon  SiifatensU  is  regarded  as  baring  five  fidget  Co  tbr  **  m^ 
termediate  molars,**  instead  of  four ;  but  this  remarkaye  cbaractrr. 
being  restricted  at  present  to  a  single  speciea,  it  wat  dtesM 
pedient  tu  form  a  systematic  section  for  it  alone ;  and  H  la 
at  the  end  of  the  Tetralophodous. 

Although  a  mesial,  bi}>artieut,  longitudinal  cleft  along  tht 
of  the  crown  is  very  coniniun  in  the  molars  of  moat  of  th* 
of  Mastodon,  and  usually  absent  in  the  Elcpliaiits,  there  b  one  i^ 
of  the  former,  M.  (Trihph.)  Bonomh  m  which  tbt  dtA  b  so 
tete,  that  Isaac  Hays*  founded  thtipteifie  cbmciar«|mi  tkt 
supposcil  absence  of  this  cleft  Uut  the  cleft,  althcm|^  but  tH^^lAj 
pronounced,  is  distinctly  present  in  unworn  germ-teeth  of  t^  iarmt 
and  it  is  even  risible  iu  the  origimil  moUr  deschhrd  by  Ab^  Boiaoa» 
upon  which  Dr.  llavs  relied  for  its  absenrr. 

The  pluralitv  o(  the  8|K*ciei  in  the  first  subgentric  fTOop  tf 
EUphat,  namely  StryofioH,  are  sufHrunitly  disitnguisbed  Iroa  tkt 
Mastodons  by  the  higher  numerical  eipressioii  of  the  crow  fenmA, 
in  thuwing  7  or  H  ridges  instead  of  3  or  4  ;  by  the  greet  n«tmitir  of 
laminated  cement  which  tilts  the  traiuvene  raUeyst  by  fhm  fiwi 
being  ooorex  as  iu  the  typical  ElephtDtSi  bj  the  pmim  muMtl 
of  pobits  to  each  ridge  ;'  and  by  toe  abttnct  of  a 


ftirrow.  But  ui  one  of  tlie  specbe^  JT.  fSlffodbn  )Cl|(^ht» 
is  an  obsolete  indication  of  this  iurrow  i  and  its  tffintly^  to  tlie 
todon  is  further  rrinced  by  the  low  or  smary  iipntBimi  of  ife 
flid|r>fonnubi.  This  speckt  constitutes  a  frontier  fonn, 
which  the  jMissagc  l>etween  the  two  grnera  is  effrctedj  b«il  tbei 
of  the  other  dental  characters  show  tluit  it  is  moat  neaHy  allibd  I* 
the  Strgodnna,  and  the  diameters  of  the  subgcBerie  poop  wov  OB^ 
itructrd  tu  admit  uf  its  rvci*piion  among  thea.  two  of  the  hankm^ 
^Qamtl^  K.  (LoM,)  plmmtfrom  and  E»  \L9m,\  J^fliemmtu^  have  a  iU|^ 
•  Ttmaactbas  of  tiw  AawriflM  PhitasiipMnsl  ledety.  mt.^  toL  h.|>.»C^ 
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formula  whicb  is  identical  or  nearly  so  with  ihat  of  Stegodon  imiffnU; 
but  the  separation  of  the  group  is  indicated  hy  the  great  increaae 
of  vertical  height  in  tlje  collie uli,  and  hy  the  layers  of  enamel 
assuming  the  character  of  plates,  instead  of  the  mastoid  eminencea 
of  Steffodon.  E.  (Lox.)  meridionals  has  a  higher  number  of  plates 
ID  the  "  iiitermediate  molars"  than  those  two  species,  and  con- 
stitutes a  frontier  form,  leading  towards  the  next  group,  Eutiephaa, 
But  the  ridge-formnla  in  this  form  would  appear  to  be  hypiBomerous, 
and  the  aggregate  characters  indicate  its  position  among  the  Loxodons. 
The  majority  of  the  species  in  the  group  Eueiepkas  are  well  mnrked 
by  the  progresjjive  increments  and  high  numerical  expression  of  the 
CTOwn-ridgcs  of  the  intermediate  molars,  by  the  great  vertical  height 
of  the  colliculi,  and  the  attenimtcd  plates  of  eiiameL  One  species 
among  them,  E,  {Endeph,)  Il^jsudrkus^  constitutes  a  frontier  form 
leading  towards  E.  {Lox.)  meridionalis.  More  ample  details  re- 
spectiDg  the  Elephants  will  be  given  in  the  Second  Part  of  tliis 
memoir,  when  treating  of  the  European  fossil  species* 

To  reiert  specially  to  the  Mastodons,  Trilophodon  and  Teiralo- 
pAodon  (including  under  the  latter  the  exceptional  five-ridged  Mas- 
todon Stvalejms)^  as  regards  the  number  of  forma  at  present  known, 
are  of  nearly  equal  valuCj  the  former  in  our  ^iew  comprising  7,  and  the 
latter  6,  well-marked  species ;  and  they  are  each  divisible  into  two 
parallel  suhordmate  groups,  the  exact  appreciation  of  the  characters 
of  which  is  of  ranch  service  in  the  determination  of  the  European 
fossil  species.  In  the  one  series,  the  ridges  are  broad,  transverse, 
more  or  less  compressed  into  an  edge,  with  the  valleys  open  through- 
out and  uninterrupted  by  suhordinnte  tubercles :  these  are  well 
represented  in  Trihphodon  hy  M,  {Trilopk.}  OAwUcug,  and  in 
Tetralophodon  by  M,  {Tciral  )  laiidtm.  In  the  other  series,  the 
ridges  are  composed  of  blunt  conical  poitvts,  which  are  fewer  in 
umber,  more  elevated,  and  flanked  in  front  and  behind  by  one  or 
ore  subordinate  outlying  tubercles,  which  disturb  the  transverse 
rection  of  the  ridges,  and  block  up  the  valleysj  interrupting  their 
ntiuuity  across.  This  series  is  represented  in  Trilophodon  by  the 
Miocene  European  species  M,  (Triioph.)  mttfustidens^  and  in  Tetra- 
lophodoH  by  the  Pliocene  M.  {Tetraloph.)  Arverneiisia  of  the  Crag 
(See  Plates  XL  &  XII.) •  The  species  with  transverse,  compressed 
ridges,  in  both  aubgencraj  may  be  compared  with  Dinofherium,  as 
regards  their  molar  crowns;  and  the  other  seri^cs  with  Hippopo* 
tamm. 

The  European  fossd  species  of  Mmtodon  at  present  Vtiowu  are  the 
following*, — ail  of  which  are  of  Miocene  age,  with  the  exception 

*  M.  Aymiitd  liaa  added  loj-gcly  to  the  Rometidature  of  the  FroboscKleti  by 
creating  a  new  genus,  and  new  spcciesi  for  tbc  remains  found  in  the  Velay  iiid 
Anvergne,  viz. :  Jtia»cu$  mactajilm,  lu  a  gpeneric  form  distinct  liroin  Moitodoti; 
and  M,  f^eUatmi  and  M,  naleitii,  regarded  by  Pom  el  as  synonyraiof  .1/,  Bononii 
also  a  fossil  Elephant,  E.  gifontem,  Ayra.  But  the  specific  di&tinctioci  of  theae 
noQiiniLl  species  is  exceedingly  doubtful  {vide  Bulletin  de  la  Sori^ite  Gbologiqtie  ; 
and  Congrea  Scientilique  de  France,  1855,  p.  276)'  The  species  referred  to  in  a 
preceding  page  as  having  heeii  made  out  hy  M.  Lartet  haa  not  yet  been  published. 
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of  M.  (Triiophodon)  Boriani  and  M.  (Teirahpkodm) 
which  are  Pliocene. 

M.  (Triloph.)  Borsoni,  Isatic  Uays  (Plioeeoe)^ 

M.  (Triloph,)  tapiroides,  Cumer. 

M,  (Triloph.)  angujstidcns,  Vuvier^  pro  parte. 

M.  (Tetraloph,)  longirostris,  Kaup. 

M.  (Tctraloph.)  Airemensist  Craiset  ^  Johert  (Plioccor). 

The  BritUh  fauil  Mastodon  ^  and  its  compariton  wiik  M, 
tidena,  M*  Jrvementi^gf  and  M.  lonpirostris.— The  renuuni  of 
one  species  of  Mastodon  have  hitherto  been  ducorered  io  the 
Islea,  in  what  is  called  the  Older  PHocene  *'  Red  Crtt,'*  at  FelttHov^ 
and  Sutton  in  Suffolk,  and  in  the  Newer  Pliocene,  **  rlmrio-tDamr,' 
or  **  Maminaliferoua  Crag''  in  variotis  locahties  near  Narwicti  aad  n 
Suffolk.     I  shall  now  endeavour  to  ascertain  what  this  ipeeiet  hi\ 
and»  as  I  consider  that  the  question  itt  one  of  oonaidefmbw 
anee,  as  a  turning-point  upon  which  the  independent  rhinglif  «f  ] 
the  British  Pliocene  fauna  hangs, — that  u  to  Bay»  whetbcr  It  k 
stiuct  or  merely  a  long-lived  offset  from  the  Miocene, — I  tktXl  Mtf 
hesitate  to  enter  at  length  upon  the  details  calculated  to  thimt  ft^^ 
upon  the  subject. 

Professor  Owen  is  the  only  English  palaeontologist  who  lutf  ■adv* 
taken  to  identify  and  describe  in  connexion  all  the  Majtodoo-i 
of  the  Crag,  which  he  has  done  Vffry  fully  in  his  ralnable 
the  British  Fossd  Mammalia,*  published  in  1 846.  He  there 
the  species  Mastodon  anffUsHdens  or  Mtuiodomie  i  drnts 
of  Cuvier ;  and  gives  as  tynonyms^  in  his  opinion,  M.  Jfttrmfmsts  il 
Croixet  and  Jobert,  and  M.  lonffirosins  of  Kaup.  He  hc«di  tht 
chapter  with  a  woodcut  of  Uie  upprr  and  lower  jaws  of  the 
M.  lonffirosins,  after  Kant},  und<<r  tlic  nameofif« 
and  in  his  deacriptioil  or  the  deutiliou  of  M* 
'  Odontography  *}  he  draws  his  details  of  the 
fereuily  from  the  three  nominal  speciet  above 
angustidens,  M.  touffirostris,  and  M.  Arrtmenms* 
the  Crag  Mammalia,  contained  in  the  47th 
Itrlj  Journal,'  pobhsbed  to  Angnst  of  tht  pii 
tibe  opidoQ  that  Masiodom  m^^mitidmi  and 
are  synonyms  nf  tlie  English  Cng  speoN,  Any  opioioo  ******ng 
iVom  so  distinguished  a  piilnootologist  aa  ProfeworOwoi,  nad  imiiM 
by  him  after  mature  study,  at  ^various  intervaU,  bctweea  1843  wait 
\H5fi,  must  neoeiaarily  carry  great  weight  with  it.  The  int  polvl, 
therefore,  to  determine  Is,  what  is  the  species  to  which  l>tvier*s  mar 
of  M,  angustiden*  is  leg^ttmatelv  applioahle. 

(Mmsiodtm  mvMlidiPM.)— Tke  flmitile  or  lacustrine  M okMe  si 
the  basin  of  the  Snb- Pyrenees  has  from  a  Terr  remoCe 
worked,  at  Simorre,  by  mines  for  what  was  aJwd  the  ** 
dw  m4m9tiit  Rocks"  Ihii  mbitaacv  haag  the  ifory  of  ] 
tasks  dUtfla^  hyoelcd  with  a 
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simulate  the  natural  mineral  Turquoise*.  The  cxeaTatlona  brought 
to  light  the  numerous  Miocene  rexiiains  found  in  this  rich  depot, 
and  among  others  the  molars  of  Mastodon.  These  were  vaguely 
referred  to  by  the  old  naturalists,  under  the  name  of  the  "  Animal 
de  Siraorrei'/'  Some  of  them  found  their  way,  in  the  progress  of 
tinif  J  to  the  Museum  of  Natural  History  in  Paris,  about  the  middle 
of  the  last  century,  and  Daubenton  described  thera  under  the  title 
of  *'  petrified  teeth  having  relations  to  those  of  Hippopotamus,"  to 
which  indeed  in  some  important  respects  they  bear  a  very  striking 
analogy.  Cuvier,  having  established  his  '*  grand  Mastoiiinte"  of 
North  America,  next  directed  his  attention  to  the  European  remaina 
of  the  genus,  the  first  of  which  he  published  under  the  title  of  *  Mas- 
todonte  K  dents  etroites*  or  M.  anffuitifiens.  It  has  been  jjroved 
upon  the  clearest  evidence,  by  vnrious  paleontologists,  and  admitted 
among  others  by  his  devoted  friend  and  follower  Laurillardt,  that 
Cuvier  has  included  more  than  one  species  under  this  nominal  desig- 
nation of  M.  anffitstidejts.  It  is  requisite  therefore  to  ascertain 
precisely  what  were  the  original  types  which  suggested  a  name  of  suck 
palpable  signification  to  a  shrewd  and  philosophicftl  observer  like 
Cuvier.  On  referring  to  his  original  memoir,  it  will  be  found  that 
Cuvier  commences  §,  ashia  first  illustration,  with  a  description  of  one 
of  the  Siraorre  molars  previously  described  by  Daubenton.  The  second 
piece  is  the  Dax  specimen  from  near  Sort,  Departement  des  Landea, 
aud  obtained  from  a  fluvio*mariue  Molasse  formation  probably  of  the 
same  age  as  the  Simorre  lacustrine  beds.  The  third  specimen  is  a 
South  American  fragment,  brought  to  Europe  by  Humboldt,  which 
has  no  connexion  with  the  European  speeiea  t  on  this  head  all 
later  palaeontologists  who  have  investigated  the  subject,  without 
exception  (exclusive  of  mere  compilers),  arc  agreed ;  anionc;  others, 
Laurillard)!,  who  identifies  it  with  M.'  And i urn,  as  restricted  by 
him.  The  fourth  specimen  which  Ciuier  quotes  is  another  Simorre 
fossil*  The  sixth,  a  \^ty  important  and  chariicteristic  specimen, 
is  from  tin*  same  locality ♦  Now,  all  these  Sknorre  specimens,  with 
the  exception  of  tbc  third,  which  is  a  jjremolftr — and  therefore  a 
normal  exceptnin,^Hre  cbaracterized  by  havuig  t!ieir  crowns  divided 
into  three  principal  ridges.  '*  It  is  therefore/'  as  we  have  elsewhere^ 
stated,  *'  to  a  Kpecies  having  the  intermediate  molars  distinguished  by 
a  te-nary  division  of  the  crown,  as  in  3/.  Ohiolicus^iXmi  the  specific 
name  of  M.  anymikhns  is  strictly  apjilicable,  so  far  as  priority  of 
description  and  reference  to  original  tj-pes  can  be  taken  as  the  guides 
to  a  decision  on  the  point."     Sec  Plate  XI.  figs.  3  &  4. 

Since  the  time  of  Cuvier,    Simorre   and   Sansan   have   become 
classical  paleeontological  ground  through  the  important  disco veriei, 

*  Rcaunnjf,  Mem.  derAcad.  des  ScienccSj  1715,  p.  174  ;  and  Lartet,  Quclques 
Apcrciis  Geologiquea  dans  le  Ddpartciucnt  du  Gers,"  p.  19. 

+  id.  op.  cit,  i».  2L 

*  Dictiomiaire  Uiiiversel  d'Histoire  Naturellc,  torn.  viii.  pp.  29-30. 
_     f  Annalijs  du  Museum,  torn.  viiL  p.  412. 

I    II  Dictionnairc  Universel  d'Hisloirc  NatureUCt  loia.  viii  p,  29. 
f     *|  Fauim  AntiquK  Sivalcntb,  par.  it  lti40,  \>.  57, 
TOIi.  Xlll, — PART  I.  *  2*A 
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tnadc  hy  M.  Lartet,  of  the  fint  annoimced  fossil  inonkf^  Ift 
of  Macrotheriumt  Aimoikm,  kc.     Among  otben, 
of  Mastodon- remwns  hare  been  met  with,  iiicluciing 
titioa,  from  the  young  sucking-calf  up  to  the  ailalt  and  old  MdBiki 
A  superb  skeleton  wa§  dimtcrred  by  X^urilUrd  at  Sebam^  ao  M^^_ 
plete  in  eiTry  respect,  that  it  has  been  set  up  in  tbr  Pam  ^^^H 
leum,  alongside  of  the  skeletons  of  the  existmg  Indian  and  AM^^' 
Elephants.     Two  point*  which  have  been  inTariahly  exhihtt^  by  tfl 
these  tectJi  are  of  special  importance  in  their  bcwng  «poo  tli« 
ouestiorf;    the  first  is,  that  the  iiitennediate  molan 
three-ridged,  or,  ui  otliiT  wurds,  belon||  lo  the  Drikpikmlom  tro9 1  w 
Tetralopkodon  molars  hnvitig;  ev«r,  witiuiitlie  knowkogr  of  Ml  Lillii 
been  diiMH>vered  eilhtfr  at  Simorre,  Sansan,  or  LomlMts   thm 
is,  that  they  entirely  agree  with  the  origiiial  SimoiTt  tJ|Mi 
by  Curier,  upon  which  hb  M,  an^ustuleiu  b  HoondMl  i  ani  that  Chif 
are  absolutely  the  narrowest  of  ill  known  MutodmwBakrs. 
remarkable  character  of  the  species  b  this,  that,  in  haniMiojr  wkk  i 
narrow  teeth,  the  horiiontal  ramus  of  the  lower  jaw  b  mm 
Dfcaaed,  and  higher  in  idatkll  to  the  widtb,  thao  m  wmf  vlthm 
Mastodon.     This  is  wall  shown  in  the  Parb  akdetOB*  aail  id 
runs  lower  jaws  contained  in  tha  palsaontological  gaOerj.    M. 
possesses,  in  hb  rich  collection  at  Seisaan.  serenl  lower Jawi  ctWW^ 
ing  the  same  character.      A  nearly  entire  sktlctoo  or  tlna  speris 
was  discovered  m  the  latter  jiart  of  1 H55,  in  the  sani" 

Vcltheini,  near  Whiterthur  in  Canton  Zurich  ;  thb  I  was         

to  examine  minutely  through  the  kindnoas  of  M.  2itgW-£raffV 
Winterthur.     It  ig  the  largest  specimen  of  the  ipacwi  tlwt  1  hmm 
anywhere  seen.     The  lower  jaw,  altlioii^  ill  ftMWii*f>  it 
complete,  and  shows  the  extreme  compmnoB  of  tMMfitoalnl 
and  its  great  depth.     1  found,  by  meaanrrmcnt  with  tlic 
that  thb  compression  was  even  greater  than  b  seen  ia 
while  the  lower  jaws  of  most  of  the  known  MastodoBi  MiJ 
yield  more  or  less  of  a  circular  section.    Tbb  temdjt^  cf  6tm  fl 
oarried  on  throughout  the  skeleton  in  the  Maatodow  of 

From  those  remarks  it  would  arvrt«*ar  snllkiaotly  c 
whetfaor  we  are  guided  by  prio  i^riptkoand  rdfefcaco  lo  ihi 

offi||faial  specimesiii,  or  by  the  <         .    ^jgmfieation  of  tho  term*  tha 
title  of  Mastodon  an^uMtideta  b  legitimately  apphcahle  lo  the  fV^ 
lopkodon  of  Simorre,  and  to  no  other  species  t  for  it  is*  ji 
the  *■  Mastodonte  4  dentsi  etruites"  of  Clt?kr.    The 
limited,  has  nowhere  been  met  with  in  the  foasQ  slalc  ia 

{Matt^m  ArrrrmenmM  ami  M.  lopyiroolrv.  V— Bat  Omir.  at  at 
rsady  staled,  bcluded  under  thb  name  of  M,  wmmMimM  oUht 
remaina  whl^  du  nut  belcjug 


!'loug  to  it.  Upon  thb  head  amly  aD  lit 
iR  tfrved,  although  it  variaaot  aa  la  li» 
»•  ^aiad  la  tha  ftmr  plikca  iltfani  la 
in  tha  'Oaaaaiaia  PoaAleib'  all  llnaa  *>■ 


detaib.    Of  tho 

••Dirni 

Sooth  AaMrica^  amoimtiag  to  10  ia  aaabar,  art  hf 

tent  referred  to  oat  ar  tan  apaeiaa  picaltar  to  that 

aia  rtftral^  lo  tha  Maatpdooof 
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M*  tapiroides ;  five  are  doubtftil,  either  from  inexact  knowledge 
is  to  their  origin,  or  from  their  undecided  character ;  and  all  the  rest, 
being  1 1  in  the  aggregate,  arc  from  Italy,  with  the  exception  of  one 
specimen  from  Trevoux  in  France.  It  is  curious  to  observe  the 
different  views  that  have  been  taken  of  them.  De  Blainviile  *  limits 
the  South  American  remains  to  a  single  species,  while  Laurillard  and 
Gervida  range  them  under  two  weU-defined  forms,  De  Blainviile  aud 
Owen  agree  with  Cavier  in  referring  the  so-called  narrow- toothed  re- 
mains from  Simorre,  Italy,  Auvergne,  and  Eppelsheim  also,  to  a|  single 
species.  Laurillard,  devoted  as  he  was  to  the  traditions  of  his  great 
leader,  was  compelled  by  the  evidence  to  admit  two  species,  namely 
M.  ani/usfidenSf  under  which  title  he  included  the  Italian,  Auvergne, 
and  part  of  the  Eppelsheim  remains, — aud  M,  font^irosM^t^  under 
which  he  ranged  both  the  priucipal  part  of  Kaunas  Eppelsheim  species, 
and  the  whole  of  the  Sunorre  remains f.  Misled  by  the  undue 
importance  whkh  he  attached  to  the  presence  of  mandibular  incisors 
common  to  the  two  forms,  be  sunk  the  characters  presented  by  the 
molars,  and  confounded  ternary-ridged  and  quaternary-ridged  forma 
under  the  same  name,  although  it  is  distinctly  evident  that  be  was 
aware  that  two  of  the  European  species  severally  possessed  3  and 
4  ridges  to  their  intermediate  molars,  and  that  the  ternary  formula 
was  common  to  the  Mastodons  of  North  America  and  of  Simorre. 
In  1828,  four  years  before  the  demise  of  Cuvier,  Croizet  and  JobertJ 
proposed  the  nanieof  i^f .  Arvernenms  for  the  Auvergne  remains^  as  di- 
stinct from  M.  artgnstidenSi  and  soou  afterwards  Dr.  Kaup^  published 
his  magnificent  series  of  the  Eppelsheim  form  as  equally  distinct, 
under  tlie  designation  of  3/.  loni^irmtris,  which  has  been  regarded  by 
Herman  von  Meyer  to  be  identical  with  M.  Arvernenms  \\.  Lartet^f 
had  accurately  determined  the  milk-  and  permanent  dentition  (so far  as 
the  true  molars  are  ooncerned)of  theSiraorre  form  as  far  back  as  1 847- 
He  Msigned  three  ridges  to  the  last  milk-molar  and  to  the  ante-penul- 
timate and  penultimate  true  molars  in  bothjaws,aiid  iuhis  'Notice,'** 
published  in  1851,  he  proposes  to  distinguish  it  by  the  name  of  A/<w^o- 
don  ShmtrreHSef  retaiinng  the  designation  of  Mastodon  ant/usf idem  for 
the*Italian  and  Auvergne  remmns,  characterised  by  four  ridges  in  the 
penultimate  true  molar,  instead  of  three,  Lartet  at  the  same  time  tf 
proposed  the  name  of  Mantodon  Gaujaci  for  a  supposed  small  form 
from  the  same  Miocene  deposit  at  Lombez.  Laurillard  considered 
it  as  furnishing  a  confirmation  of  tlie  conjectural  species  named 
Mastodon  minntus  by  Cuvier  J  J. 

Gervais   followed    Laurillard   in   considering    the    SimorTe    Jlf. 
{Triioph.)   am/mtidens  and    M.  (Tetraioph,)    longirostris   aa  he- 

•  Osteographic :  Des  Ei^phants. 

f  Dieliantmire  Universel  d'illstolre  NAtureller  torn.  viu.  p.  29. 
X  Reclierches  lur  lea  Os»ement>  fossltes  du  D^piutement  du  Poj-de-Ddme, 
p.  133, 

§  Osaementft  FossUes  de  Bannstadt,  purt  iv. 

II  Nova  Acta  Acad.  Nat.  Cur,  vol.  xxn.  p.  113. 

■f  Dictionnaiie  Uiuverselle  (i'lIistoLre  NaturcUe,  lom.  viii.  p.  29. 

**  Notice ssiir  \ii  Collinc  de  Saasan,  p*  24.  ft  Oj/.  cU.p,^* 

Xt  DicUoimaire  UiiiTer»el  d'Hiatoiie  Natuielle,  tcun,  viiLp.  31. 
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longing    to  the  same  species,    MoMi,    lonj^ro9tri^i    Uiti 

for  the  Auvcrgne  form  the  name  of  M.  Arttmamty  and 

step  beyond  his  predecessors  in  proposing  a  new  name  fot  the  Ma*> 

lodfou-remAiiis  found  in  the  arenaceous  dqxmU  ntar  Montpellicr* 

which  he  identified  witlt  the  Mastodon  of  the  Asteson  anii  tke  Val 

d*Amo  under  the  name  of  M.  IrevtroMire*.      Pomel,  in  hii 

of  \H4H,  proposes  a  new  name  fur  the  Simorrc  Trilopkodam^ 

M.  Ctivieri,  and  lie  retains  that  of  M*  anguMiidau  for  the 

and   Italian  forms,  admitting  their  distinctness  fnnu  M* 

trU  of  Eppebheim  t>     Iti  his  *  Catalogue  MLthodiqne*  o(  18M  1» 

adopts  tlte  name  of  M,  Artetnenm  for  the  Aurergne  wad 

licT  form,  to  wlikli  he  assigns  the  additional  foreign  locdSlM 

Val  d'Arno,  Piedmont,  and  tlie  Crag  in  Kugknd  s  bat  b  « 

on  the  next  page  he  reiterates  the  view  expreased  in  liiiprmiMim 

moir,  that  he  has  retained  the  name  of  M.  an ffustideiu  for  iht  ( 

of  Italy  I.    Nesti  §,  in  his  description  of  the  Tuscan  rcmaiiia« 

the  name  of  M,  angiuiulem  (^klaatodonte  a  dcnti  stretti)  in  tlic 

comprehensive  jcnte  in  which  it  was  used  hv  <  'nrirr ;  while 

Sismonda,  aware  of  the  various  and  coiit  looa  upon  Iht 

point,  guardedly  described  the  fine  skck;  i^iaiiio 

mont,  under  the  tiUe  of  '  Osteographia  di  un  Mastodoote 

deute  'I!*     My  friend  and  collaboratcnr  Colonel  8ir  Frohy 

IB36,  figured  and  described  some  tcrthof  the  IndtautpMitito 

we  subsequently  restricted  the  nanu'  of  M.  {Tetrohpjkod^m) 

imsist  as  identical  with  the  *'  Mastodonlt*  ^drntii  ctroites**  of  Cms; 

and  he  expressed  at  the  same  time  the  opinion  that  the  it«lin 

which  he  had  more  particularly  in  view  would,  with  the 

constitute  a  suhgemis  of  the  Ji^fuetidrn*  type,  in  0 

to  the  type  of  Clip's  M.  latiden*^. 

Thrse,  so  far  n^  I  am  aware,  a^^  t he  leading  i    '  •  hich  bare ht^ 

put  forward  hy  original   writers  on   this   t  ited   qjOCMtioB. 

Those  \fhi(h  have  been  cxprisscd  l»v  the  conipikrs  of  lystevatir 
works  on  rnWontolugy,  however  iiscfiil,  are  of  little  weight  in  the  di»> 
cussion,  m  they  vx press  uioie  tlir  balance  of  the  authoritiei  msoMci- 
cally,  than  opmioiis  forn;i'd  upon  independent  esiamiuitioft  aC  the 
subject  by  thLinfeehoA.  TJte  jtpt-cific  name  M€$Udom  mt^fmthJtmM  ii 
even  struck  <>ut  nf  tli*^  flat  ot  Europfati  specae»»  etCBpl  ■•  a iWHiyvi, 
in  the  la&r  mN  "  Lethtta/*  and  renlaiird  hf  tke  tenM 

Af,Arvtrti  ,    ri>ir/n«.  and  J/.  Ci«rien  **.  PdiBonlol0|pHlt 

would  confer  a  great  l>oon  on  Geology,  if  they  could  be  bnM^bl  la 
agree  hi  applying  this  name  ( Jf .  angu4tidetu)  tu  the  SuDOin  §mw^ 
for  which  it  was  demised  hy  Cnvicr. 
The  vicwa  which  wa  entertain  wero  partiaU/  difdoMd  in  tli*  iol 
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part  of  the  letter-press  of  the  '  Fauna  Antiqua  SivalcBsIs,'  and  fully 
elucidated  in  the  four  plates  of  outhue-heads,  from  Plate  42  to  45, 
of  Part  5  of  the  illustrations,  where  a  synopsis  is  given  of  all  the 
speeies,  fossil  and  rceent,  then  known.  The  forms  included  under 
the  nominal  species  of  M,  anffustidens  of  Cuvier  arc  there  ranged 
as  distinct  species,  namely 

M.  (Triloph.)  august idens, 

M.  (Triloph.)  Andium, 

M.  (Tctrnloph.)  longirostris, 

M.  (Tetraloph,)  Arvernensis. 
The  only  change  which  subsequent  investigation  on  fresh  mntcnals 
lias  led  us  to  niakCi  is  to  transfer  J/.  And'tum  from  the  subgenus  Tri" 
lophodon  into  that  of  Tetralophodon^  for  reasons  wliich  it  is  not  neces- 
sary to  detail  on  the  present  occasion.  Of  these  forms  tlie  only  one 
which  I  believe  has  been  met  with  in  the  fossil  state  in  England  is 
M*  {Teirahphodon)  Arveniensis  (PI.  XJI.)  ;  and  I  shall  now  pro- 
ceed to  the  consideration  of  the  evidence  in  support  of  this  conclusion, 
(British  specimena  of  Mfl*/orfo«.)— llemains  of  two  out  of  the 
three  species  of  Mttsfodon  with  whicli  we  are  chiefly  concerned  now, 
viz.  M.  (Trihphodon)  aniftinlidens^  M,  {Telrahphodon)  hnqirosin'^, 
and  M,  (Teirfdophodon)  Arvprnenst.%  have  been  discovered  on  the 
Continent,  in  the  localities  where  they  prevnil,  in  sueh  a  perfect  con- 
dition, that  very  little  remains  to  be  desiri'd  in  regard  to  their  entire 
osteology.  The  skeleton  of  M.  {Trihpkodon)  an(/ustide»9  from 
Seissan,  set  up  in  the  gallery  of  Comparative  Anatomy  in  Paris,  is 
so  complete  in  every  respect,  from  ihe  crnnium  down  to  the  digital 
phalanges,  that  it  may  be  compared  bone  for  bone,  throughout  the 
frame,  with  the  skeletons  of  the  African  and  Indian  Elephants  which 
adjoin  it.  Of  M.  (Telraloph.)  ArvernensiH,  a  nearly  entire  skeleton 
was  disclosed  by  a  railway-excavation  at  Dusino  near  Asti  in  Pied- 
mont, and  is  now  deposited  in  the  Turin  ^luseum.  It  is  deficient 
only  in  the  cronjal  portion  of  the  head,  right  hind  leg,  part  of  the 
scapula  and  pelvis^,  and  some  of  the  bones  of  the  carpus  and  tarsus. 
The  upper  and  lower  jaws,  with  the  tusks  entire  to  their  tips,  arc 
preserved  ;  and  Prof.  Sismonda  was  only  deterred  by  the  brittle 
contUtion  of  the  bones,  from  attempting  to  reconstruct  the  whole.  A 
skeleton  of  the  same  species  nearly  as  perfect,  which  I  have  examined, 
was  discovered  in  the  lower  Val  d'Arno  in  a  marine  stratum,  along 
with  the  skeleton  of  a  "Whale.  It  is  now  biid  out  in  the  museum  at 
Florence,  together  with  numerous  other  bones  of  the  same  species. 
From  the  Miocene  sands  of  Eppelsheim,  Kaup  tlisinterred  the  upper 
and  lower  jaws,  with  an  immense  quantity  of  molars,  showing  the  entire 
dental  series,  mUk  and  adult,  besides  various  other  portions  of  the 
skeleton,  of  M.  (Teiralophodon)  iom/irontris.  Tlie  materials  are 
therefore  so  abundant  now,  that  it  is  in  a  measure  easy  to  iuatitute 
ji  comparison  more  or  less  rigorous  between  the  tliree  species. 

But  as  regards  the  English  remains  of  Mastodon,  it  is  qiute  the 
reverse.  Only  solitary  teeth  detached  from  the  jaws,  or  part  of  a 
mutilated  young  craninm,  liave  hitherto  been  described,  and  the 
teeth  in  mosi  cases  mutilated.     Tlie  beautiful  viguette  which  heads 


328 


PROCEKOINGB  OV  THS  GBOLOOICAl.  BOCim. 


the  chapter  upon  Matlndon  anffu^Hden*  in  the  *  Britnh  TomSi 

malia '  wouitl  convey  a  very  DxAgs;<f mted  nation  uf  the  EitfUili  i»* 

miuns  tm  thev  are  ordinarily  met  with,  hut  tliAt  thi*  author  taket  «■!• 

to  apprise  hia  readers  that  it  ia  derived  from  Kattp'a  figme  of  ikt 

EppeUheim  species.     No  good  Bpecitnen  of  the  lower  jaw,  to  Itf  a 

I  am  aware,  has  yet  heen  found  in  Britain ;  nor  hare  aoj  uf  the  krp 

hones  of  the  extremities  been  identified,  altboush  il  ii  iBore  IMI 

nrohfible  that  sucli  do  exist  in  the  numenms  ooUeetloM  ^Mth  hc*« 

Wa  formed  in  Norfolk  and  Suffolk.     The  pieces 

or  less  mutikted  ;  and  it  is  dear  that  the  bonea  have  httm 

up  before  the  fragments  were  deposited  in  the  stnte  vbsft 

now  found.     Nothing  approaching  the  remains  of  a  perfeot 

baa  been  seen  in  any  one  locality,  with  the  ezception  at  tbt 

case  recorded  by  the  Rev.  J.  Layton,  iu  which  the  citfirB 

a  liaatodou  is  stated  to  ha^e  been  found  lying  on  ita  i&de 

out  between  the  rhalk  and  gravel*  at  Uor«tead  near  NonHdi.  ••• 

bed  of  marl.     The  bones  m  this  uiatauM  wcvo  haadlwal 

up  hy  the  workmen,  or  dispcn*ed  before  any  stapa  eoold  ba 

their  preservation*. 

The  inolari  Of  other  fiagmeota  occur  soittarad  and  liataaiiwi  I  fnd* 
Owan  mantkma  a  wdl-pwiiBrvcd  tllaa  of  apoawnthr  ilfnalosfea  am^na> 
Hdem  aa  bailiff  praicrvcd  in  tha  Ipawich  MuaiVBiT-  Mtftwfcwi  ■> 
Urs  have  beanftMnid  both  b  the  Red  Cri^  of  SuMk  and  b  tka  l%Mi^ 
marine  Crag  of  Norfolk  and  Suffolk ;  m  tht  ibitMr  at  8«t(on  aal 
Felixitow,  in  the  latur  at  Postwick,  WhitUni^iam, 
and  Ertmerton  near  Norwich,  and  at  £aiton  near 
diarleawortb,  in  refcrtnce  to  their  ciq>paaHl  rarity, 
within  the  twelyr  months  preceding  September  10&U 
dosen  of  Mastodon  molars  nad  been  dtsoorerNl*  in 
to  git  out  the  phoaphatic  nodules  I ,  Prof.  Owvi 
teiioe  in  the  Cn^nits  of  Suffolk  (.  I  am  not  aware  llmt  ifcejr  Iwii 
yet  been  dtsooTCM  in  the  Flurio-marine  Crag  of  Dridlin|;lan  in  Taii< 
ihirc,  nor  in  any  of  the  freshwater  deposits  below  the  Drift,  m\ 
mains  of  Elephant  and  lUppopotamos  are  non 

It  is  iin  part  of  Uie  object  of  thti  coBunuaieation  to 
the  numerous  remauie  of  Slaitodon  from  the  Crag,  thai  are  to  be 
met  with  in  different  English  collectiofu.  All  that  ie  intiwdbdL  il 
to  determine  what  tlie  itpeciei  rodly  'u,  and  only  eodi  cbunelariliii 
specimens  will  be  referred  to  as  exist  either  In  original  or  aa  eaato  ii 
pnblic  museums,  or  as  hare  heen  so  accurately  figured 
in  works  of  authority  as  to  be  ioaeepdbic  of  latte&tof; 
Fir^  as  r^sardj  the  Jfe/tfre.— The  moet  uetfsel' 
has  yet  been  discorered,  is  the  £smous  Whttuiighani  'loocK  wlndb 
fonns  the  frontispiece  of  Mr.  W.  Smith's  '  StraU  IdeuliAcd,*  and  af 
wlucli  (rerened)  a  beautiAd  woodcut  is  giireo  in  fig.  97  «f  iki 
'  Briiiah  Poesil  Mammalia/  It  is  also  rery  catefnUy 
unrereracd,  both  as  regards  the  plan  and  premie  iriews'of 


t  Qaart-Jasn. 
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in  the  '  Faima  Antiqua  Siyalensis,'  pi.  36.  figs.  8  and  8a.  It  is 
the  last  true  molar  (upper  jaw,  right  side),  hemg  composed  of  five 
lii^ies,  with  an  anterior  *' talon,"  and  a  strong  back  <*  talon."  The 
crown  is  obscurely  divided  longitudinally  by  a  shallow  cleft  along  its 
axis.  £ach  ridge  consists  of  about  two  pairs  of  thick,  high,  conical 
.mammillae,  with  very  thick  enamel.  Deep  clefts  or  valleys  intervene 
between  these  ridges ;  but  the  valleys,  instead  of  being  transverse, 
are  intermpted  in  the  middle  by  one  or  more  large  accessory  conical 
mammillae,  which  are  interposed  between  the  ridges,  and  alternate 
with  the  outer  and  inner  divisions.  These  mammillae  are  usually 
connected  with  the  inner  division  of  each  ridge  in  the  upper  jaw, 
and  with  the  outer  in  the  lower.  They  are  much  thicker  than  in 
the  other  species  of  Mastodon  which  possess  them,  and  have  a  large 
conical  core  of  ivory.  The  consequence  of  this  complex  composition 
of  the  crown  is,  that,  when  the  ridges  have  been  worn  down  by 
continued  grinding,  they  present  a  great  number  of  distinct  alternate 
trefoil  discs,  surrounded  by  a  ring  or  belt  of  enamel,  instead  of  the 
aingle  or  double  transverse  disc  exliibited  by  the  Mastodon  of 
Eppelsheim,  M.  {Tetralophodon)  longirostrie,  or  by  the  M.  (7Vi/b- 
phodon)  auguetidens  of  Simorre.  In  the  Eppelsheim  species,  of 
which  I  have  carefully  examined  all  the  molars  contained  in  the 
rich  collection  at  Darmstadt,  there  is  a  considerable  range  of  variety 
as  regards  the  accessory  tubercles  which  flank  the  main  ridges.  In 
some  of  the  last  molars,  the  main  ridges  are  perfectly  free  from  any 
outlying  or  flanking  mammillae  ;  they  are  regularly  transverse,  and 
the  valleys  between  are  equally  transverse,  and  open  throughout.  In 
others,  the  ridges  bear  numerous  small  warty  tubercles  of  enamel, 
which  jut  into  the  valleys  and  distort  them.  But  the  transverse 
continuity  of  the  valleys  is  never  blocked  up  by  the  large  conical 
mastoid  mammillae  which  in  the  molars  of  3f  .  {Tetralophodon)  Arver- 
nentis  invariably  alternate  with  the  main  ridges,  and  reduce  the 
valleyB  to  disconnected  gorges,  occupying  the  outer  and  inner  sides 
of  the  crown.  The  accessory  tubercles  in  the  Eppelsheim  species 
are  so  unimportant,  that  their  only  effect,  after  advanced  wear,  is 
to  expand  the  diameter  of  the  disc,  or  communicate  to  it  some- 
ihii^  of  a  trefoil  pattern.  The  discs  are  always  transverse,  while 
in  the  English  Crag  Mastodon  they  are  invariably  more  or  less 
alternate.  In  illustration  of  this  very  obvious  differential  character 
in  3f.  {Tetralophodon)  longirostris,  the  beautiful  series  of  figures 
■given  by  Kaup  in  the  'Ossements  Fossiles  de  Darmstadt,'  from 
plates  1 6  to  2 1  inclusive,  may  be  quoted ;  but  I  would  more  espe- 
cially refer  to  figs.  4  and  5  of  pi.  16,  figs.  1,  3,  4,  and  9  of  pi.  18, 
and  figs»'2,  6,  and  7  of  pi.  21. 

We  have  endeavoured  to  exhibit  these  differences  in  a  well-marked 
and  obvious  manner,  by  contrasted  figures  (drawn  with  the  greatest 
care  and  fidehty  by  Mr.  (jeorge  Ford)  of  the  same  tooth  in  three 
species,  placed  side  by  side,  in  pi.  36  of  the  '  Fauna  Antiqua  Siva- 
lensis.'     Figs.  6  and  ba  represent  in  plan  and  profile  the  last  molar 

i upper  jaw,  left  side)  of  M.  {Tetralophodon)  Sivalenns,  an  Indian 
.  bsBil  species,  which  is  the  most  nearly  allied  to  the  En^^dah  Crag 
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Mastodon  so  far  as  the  alternate  disposition  of  tK^  rmvs-i 
is  coiicenied,  but  differing  in  the  ridge-formoU*  Fi*».  S  and  9  ft- 
present  two  specimens  of  the  same  tooth  of  3/-  {Tetralapkmdwmy  Jr^ 
remen*is,  the  one  being  Mr,  William  Smith's  Whitliiigliaai  RmL 
and  the  other,  fij^.  9,  Captain  Alexander's  specimen,  dtcdmlini  W 
tween  Southwold  and  Kaston,  of  which  there  is  a  cast  ia  toe  Qmim^ 
gical  Society's  Museum.  Figa.  12  and  13  represent  t«e 
of  different  races  or  sexes,  of  the  same  tooth  of  M.  (TVlf 
lonf/irnslriSf  from  Eppehheim.  The  Sewalik  uiolart  ftr^  C« 
six  ridges  and  a  hind  **  talon**;  the  Crag  and  EppcUuia  i 
show  only  five  ridges  and  the  "  talon.'*  In  the  BnitllkfiB 
figs.  12  and  13,  the  crown  b  broad,  the  niammifliB  m  tkl 
proportion  to  their  height,  the  ridges  are  less  elevated, 
a  greater  number  of  coronal  points  (tWre  bein^  often  u 
six  or  H'ven  to  each  ridgt*).  the  outer  and  inner  hoM  of  pa 
verge  less  towards  the  apex  of  the  crown  as  they  risr  iip«r«nl««  lai 
the  valleys  are  either  entirely  open  and  transvene,  or  inti*niwlii 
only  by  an  insignificant  amJunt  of  warty  tuberclct.  In  tlie  Vta§ 
fossils,  figs.  8  and  9,  the  crown  is  narrower  in  proporttoot  the  mamh 
milloc  tbrm  more  attenoEted  cones,  and  are  nmrr  vtcraieds  Ikt 
ridges  consist  of  fewer  ooroiifti  points,  which,  instead  of  nuMBK 
across  iu  a  wide  crests  appear,  so  to  speak,  a.*  if  thry  hud  hm 
sqneer^d  toffethen  nnd  tlieir  transverfalitv  di«tnrbrd;  the  ooCcr  Mid 


sqtieer^d  togc 

inner  lines  ot'  point."*,  especially  the  latter,  converge  rmpiJly  M  ihrf 
asand,  rendering  i he  apex  ol  the  crown  much  narmwcr  tbwi  tkic 
base ;  the  outer  and  inner  divisions  o(  the  crown  art  motv  or  \tm 
alternate,  and  the  vallicidar  mammilla  that  flank  and  altcniMlt 
with  them  arc  large  conical  points,  which  yield  diaca  of  HHT 
ap|>roaching  in  size  to  thoae  of  the  prituiLiiY  |kiuiU;  tbe  viDfjt 
are  completely  obstructed  by  these  v.  and  redncvd  to  a 

gorge  on  either  side  of  them.  When  l:..  ,.  ...  are  Ttewvd  in  pfO- 
file»  such  aa  fig.  H,  on  tlic  above-mentioned  plate^  compmd  wilk 
fig.  13,  the  difference  is  very  marked,  the  latter  rie)din|(  a  mm 
of  salient  and  re-entering  anglis,  corre»pondins  witli  tlio  piOi 
points  and  valleys,  which  the  fonner  does  not,  mt 


being  intercepted  by  a  dark  shade,  whidi  lepreocm*  IIm  lOf 
mammilla;.     If  the  eye  is  next  directed  to  fipi.  (  and  Si;  Um 


To  flummarisf  the  distinctive  characten  of  tht 


tkt  two 


encca  are  still  more  marked,  M,  {TetnUopk^dom) 

ing  a  grMter  mimhiiU  of  litcnuoion  of  the 

more  oompltdtj  of  ptttflni*  Ihaa  k  «mi  aeci 

Mastodon. 

European  fpeciea,  it  may  be  stated,  that  M,  (Tftr.) 

(PL  Xll.),  wiih  ,lf.  (Tetr.)  Siralfndt,  iraembk  the  Hi] 

type,  and  .V.  {Trtr.)  tonffirmtrh  (PL  XL  fif.  I),  with  tl» 

apedea  if.  (Trtr.)  latideM,  the  Dtnothcrm  ^pe,  in  ao  lar  ot  the 

Ibrm  of  the  crowns  of  the  molar  teeth  is  coocorncd. 

Of  the  k»t  true  undar  of  the  lower  inw  no  good  eolifV  tpMBfl^ 
ao  fiir  as  I  am  aware,  has  yet  l>een  nublishrd  ha  hnTio^  Was  T^''''* 

S'  the  Eoglisb  Crag.   Hut  in  the  MuM-nm  •  ^<Hd^  Sodi^ 

ere  if  a  cast  of  a  very  fine  apccimco  of  i..«  ..-^U  frooi  tlialM 
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)f  the  lower  jaw,  whicli^  according  to  the  label  on  the  cast,  was 
found  in  the  Crag  of  Suffolk  (sw  Plate  XIL  figs.  'A,  4).  It  is  a 
nearly  unworn  germ,  measuring  about  8  J-  inches  long,  by  3  in  width 
in  front  ;  without  fangs  ;  and  the  autertiir  ridge  alone  being  sliffhtly 
touched  by  wear-  It  is  composed  of  tivc  ridges  and  a  tnloii  of  two 
mammillte.  The  anterior  ridge  shows  two  pairs  of  mamniillae ; 
the  next  four  ridges  present  only  two  large  conical  mammillte  each, 
which  con'ierge  rapidly  towards  the  summit  of  the  crown,  and  are 
disposed  in  an  alternate  manner.  One  or  more  larye  accessory 
mammillse  are  interposed  between  the  ridges,  blocking  up  valleys  in 
the  manner  described  tm  characteristtc  of  the  species,  and  the  ridges 
are  inclined  with  a  slope  which  increases  successively  backwards* 
The  talon  appears  to  have  been  composed  of  a  pair  of  points,  oue 
of  which  is  mutilated  on  the  inner  side,  and  a  small  portion  of  the 
back  end  of  the  tooth  is  wauting.  The  slope  of  the  posterior  ridges 
is  so  pronounced  as  to  approach  nearly  to  the  character  of  '*  im- 
brication," in  this  res[>cct  the  specimen  closely  resembles  the  Val 
d'Arno  molar  figured  by  Cuvier  (Divers  Mastodontcs,  pi.  4»  f.  7), 
whicli  he  describes  as  the  last  of  the  upper  jaw*  ;  but  it  would  seem, 
from  the  form  and  contour,  to  be  an  entire  germ  of  the  last  inferior 
molar,  and,  in  our  opinion,  of  the  same  species  as  the  Crag  Mastodon, 
namely  M.  {Tetrahph,)  Arvernenau. 

A  fragment  composing  the  posterior  half  of  the  last  inferior  true 
molar  has  been  noticed  and  figured  by  Mr.  S.  ^^'oodwardf.  It  is 
composed  of  seven  promhient  conical  raammilhe,  disposed  in  tliree 
ridges,  which  contract  very  much  behind,  and  terminate  in  an  odd 
talon- tubercle,  Tliese  tuberclca  form  two  lines,  an  outer  and  inner, 
and  they  are  placed  in  regular  alternation  with  each  other.  A 
correspoBdiag  fragment,  of  which  there  is  a  cast  in  the  Geological 
Society's  Museum,  is  represented  by  pi.  37.  f  t)  &  9*  of  the  *  Fauna 
Antiqttft  Sivalensis,'  The  mauimillfle,  in  this  case  also,  form  two 
alternate  rows,  each  ridge  being  composed  of  a  pair  of  points. 

The  finest  detached  specimen  of  the  Crag  species  that  I  have  any- 
where seen  is  a  last  lower  molar,  left  side,  found  below  the  citadel 
of  MontpellieT,  and  which  has  been  figured  and  described  fay  Ger- 
vaii  f ,  Casts  of  thi^  piece  are  to  be  met  with  in  many  of  the  prin- 
cipal European  Museums.  It  is  of  large  size,  being  about  ^\  inches 
long  by  3i  wide  at  its  aeterior  end,  and  consists  of  five  principal 
ridges  and  a  double  talon.  The  five  anterior  ridges  are  well- worn, 
and  exhibit  the  characteristic  alternation  of  the  discs  in  a  very  pro- 
minent manner,  nothing  approaching  which  has  ever  been  seen  in 
an  Eppelsheim  specimen.  M.  Gervais  refers  this  tooth  to  his  Afff#- 
todon  hreviroslris,  as  distinguished  from  Mmiodon  Aruernemh ;  but 
the  grounds  upon  whicli  he  has  attempted  tliis  separation  are  wholly 
insufficient. 

The  same  peculiar  charactera  in  the  alternate  disposition  of  the 

•  0»8.Fas8.4to  edit,  totn,  i»p.  25  &, 
t  Mig,  of  Nat.  lllst.  1936,  vobix.  p.  152,  fig.  22. 

X  Aniuile«  di!s  Sciences  Naturellcs.,  3tiic  scr.  t.  v>  p.  2GS,  and  Pali^oatob  Fraa> 
^aise,  p.  38,  tab,  3.  6g.  7. 
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miminillffi  of  the  crown  art  finely  exhilnUMl 
of  the  nearlv  allied  Indiiui  M,  {Trtrnloph.)  Swal^ntU^  as  frtii 
in  |il.  ar.  f.n  &  H*  of  the  'Fauna  Antiqtia.'     The  ipM 
aemble  each  other  so  closely,  that  niv  collt-aguc  Sir  PnAy 
in  hin  earliest  deaonption*  oonaideretl  thetii  lo  be  idenci 

If,  un  the  otlier  oaiuL  w»  exanuae  the  ec^tiiftlcnt 
lower  jaw  of  M,  (THrahftkadoH)  lonffxrottru  irf  "* 
•ame  differencea  aa  occut  in  the  up|H?r  moU«  « 
Muted*  The  ridges  are  transverse,  aud  the  ooRMi 
gretter  ouuibcr  than  a  pair  of  maiumillte,  which  litltr«  on  the  Mlv 
and  inner  sides,  are  oppoaed,  aud  not  alternate.  Piigp.  1«  2t  A  ^  ^ 
pL  1 9.  of  Kjiup*8  *  OMcments  Foaailes  *  fumiah  exccDcol  flltll' 
tiona. 

Wlicn  these  tnoliira,  npper  and  lower»  art  ground  down  \ff  ikS- 
adranced  use,  the  nheniation  of  the  discs  in  the  fom  apcicira^  ttd 
iheir  tranarereAltty  in  the  other,  hrronir  %x\\\  morr  eomfiipiioin.  Hie 
former  character  is  exhibited  in  a  very  murkiNl  manner  br  igi.  I»  3»  ft 
ti  of  Cuvier*!i  pi.  4  of  *'  Divtirn  Miwtodoiiies/*  alwre  rrwrrd  to,  AB 
the  apecimenn  are  of  Itnlian  origin,  being  euher  frcim  iIk  VaJ  d'AfSO 
or  from  the  plains  of  Lomhardy  nod  Ltpma.  ('uner  rvraaii^  itpM 
one  of  them  t  {f-  <*')»  that  it  is  "  rtmarfiimhle  par  d«i  fiEiUMUi  pki 
nombreux  que  dmu  lex  autren.**  They  arc  all  relerahlft  to  Jtf.  (THr^ 
kpkodon)  Arpfrnensii.  The  alternate  diapotitioo  of  tli»  diaci  wi 
wetr  ia  also  seen  well  in  the  !<f»eeimenj»  of  M.  (Ttirwhfk*)  Awm^ 
ntmau  disoofered  in  the  Art^'^mn  near  Duaino,  aad  fignted  attd  d^ 
ieiibed  bj  Siitmoncln  X  ;  wliile  the  tnuiRTrrve  discss  of  die  Fp|lil 
•heim  tpedes  htv  nwtv  nr  lena  apparent  througbmit  Kjwp'f  "' 
tions,  and  i>  in  l^gs.  -1  ft  5  of  |iL  I6»  %^.  I,  i 

of  pi.  J9.nM  of  pi.  21  ofhisworlEftbofv 

Of  the  other  true  niolara,  i*  e.  the  i 
ftrious  specimens,  more  or  leas  perfeet,  have  bin  jiddid  hf 
Craff.     Sevrral  cxktctl  in  Mr,  Hohcrt  Fitch's  '  _     " 

at  Norwich  whtfn  1  txjunincd  it  in  18^6.  and  probtbly  ft  coiiiidmlii 
addition  \\a3t,  been  made  to  it  since.  Two  of  those  art  fimed  oi  tit 
<  British  Fossil  Manmalift'  <pp,  280,  281).  Fig.  98  »  '  *"  ' 
by  Profeft»or  Owen  as  the  peamtimtte  upper.  The  aiilefi 
U  broken  off ;  what  remains  of  the  crown  sbowv  fo&r  ridpsi 
a  Ulan.  Hut  for  the  position  aligned  to  it  by  so  able  md  pnieCiaed  t 
paUDontologist,  the  figure  would  oonrer  the  impmnoii  of  its  boim  ft 
lower  instead  ojf  an  upper  mohu',  from  the  nurowneai  of  tiie 
eoiBparisoo  with  the  widths  and  from  tiie  form  of  tbe  btad 
Fig.  99  reprejientii  a  corre»poodtng  peniUtimate  lower  SMler,  ftiM 
from  Bir.  Rtch's  raUection.  Both  teeth^the  one  of  wUcli  boft  iIm 
crown  fepreeented  in  phui,  the  otlier  in  ptofll<H  ^  show  in  n 
marked  manner  the  characteristic  alternation  of  the 
which  is  never  seen  in  the  romaipondiag  molftn  of  tlie 

•  Joam.  Aaiat,  Sodely  of  Jlcaf .  tol  t.  p.  tH* 
ripsriiaa,  lloadktaau  1.  p.U9. 
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■pecies.  Moreover,  the  mammilla?  aTe  more  elevated,  their  conical 
isolation  more  defined,  and  tlie  euamel-layer  thicker  than  inM,  (TV 
irahjih,)  lonffiroUrU.  There  ia  a  pecuhar  wavy  and  finely  grooved 
rugosity  of  surface,  which  is  seen  on  the  enamel  near  the  base  of  the 
crown  and  **  bourrelet  "  where  it  exists  in  the  molars  of  the  Crag 
Mastodon  (see  PI.  XL  fig,  4)  and  of  the  nearly  allied  Indian  speciea 
Jf ,  (Tetralophodon)  SivalejiJiU.  It  may  he  compared  to  the  appear- 
ance yielded  by  a  bound  hook  when  the  edgea  of  the  leaves  slightly 
overlap,  and  they  are  bent  in  a  flexiioua  curve.  This  peculiar  ru" 
gosity  is  not  nearly  so  conspicuous  in  the  Eppelsheim  species,  oor 
tn  the  M.  (TrUophoiJon)  o nfpi^iidens  o^  Himorre. 

The  finest  English  specimen  of  one  of  the  '*  intermediate  molars" 
I       of  the  Crag  Mastodon  that  has  come  under  my  observation  is  a 
serm  of  the  penultimate  true  raolar  (upper  jaw,  right  sidt-),  lately 
discovered  by  the  Rev.  Mr.  Marsdeu  in  the  bed  of  coprolitic  or  phos- 
phatic  nodules  in  the  parish  of  Ramsey  in  Essex,  about  three  miles 
\      west  of  Harwich,  and  kindly  lent  to  us  for  description.  It  is  represented 
^B^one-third  of  the  natural  size)  by  figs.  1  &  2,  Fl.  XII.  of  the  accom- 
^l^nyiiig  illustrations.     It  consists  of  the  shell  of  the  crown  quite 
entire,  the  nucleus  of  the  ivory  eore  not  having  become  fully  C4ilci*ied, 
nor  any  of  the  fangs  developed.   The  crown  presents  four  intact  ridges, 
with  a  front  and  a  back  talon.     The  mammilla^  of  the  outer  aud 
inner  lines  are  very  high,  and  converge  as  they  ascend,  so  that  the 
apex  of  the  crown  is  much  narrower  than  the  base.     Two  large  out- 
lymg  mammillfie  are  interposed  between  the  firnt  and  second  ridges  ; 
one  between  the  second  and  third,  aud  one  betweeu  the  third  and 
fourth.     A  large  tubercle,  flanking  the  inner  dirisiou  of  the  first 
ridge,  forms  the  commencement  of  the  anterior  talon.     The  poste- 
rior talon  consists  of  a  line  of  abont  six  low  tubercles.     The  inter- 
mediate flanking  maramillae,  as  is  usual  in  the  species,  interrnpt  the 
transverse  conrinuity  of  the  valleys,  which  are  reduced  to  ati  outer 
,       aud  inner  gorge.    It  is  manifest  tlmt,  tf  the  crown  were  ground  down 
^Hby  wear,  the  disposition  of  the  tubercles  is  such  that  a  series  of 
^^b'efoil  discs,  more  or  less  alternate,  would  be  the  result.     The  di- 
'       mensious  of  this  specimen  are — length  49  inches,  width  of  crown  in 
^out  2' 6  inches,  width  at  the  last  ridge  2' 9  inches. 

Prentolars, — ^That  vertically  successional  teeth  replace  one  or  more 
of  the  milk-molars  in  M.  {TeirahpL)  Arvern&nmg^  has  been  proved 
by  the  origiiu.1  specimens  from  Auvergne,  upon  which  the  species 
waa  foimded  by  Croizet  and  Jobert.  Fig.  7  of  [jI.  1 1  of  their  work  * 
exhibits  an  upper  jaw  of  a  very  young  ammal,  cotitaining  the  ante- 
nultimate  and  penultimate  milk-molars  in  siVm,  the  former  consist- 
of  two  pairs  of  points,  disposed  in  two  ridges,  the  latter  showing 
three  ridges.  Behind  the  second  tooth  there  is  introduced,  in  the 
figure  above  referred  to,  a  germ-fragment  consistuig  of  two  ridges 
(marked  A),  as  if  of  the  third  milk-molar ;  but  Abb(^  Croizet  states, 
in  the  descriptive  details,  that  the  fragment  was  found  detached,  and 
that  for  various  reasons,  which  are  detailed,  he  considers  it  to  be  in- 
correctly placed  in  tj^e  fi^^e.  In  the  origiu&l  spedmen,  which  I 
•  Ow.  FoBtiles  da  D^pArt.  dti  Pu^r-de-Dome,  pp.  134,  IZb, 
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had  an  opportunity  of  examining  at  Paris,  the  remains  of  put  of 
the  alveolus  of  a  vertical  premolar  were  distinctly  visible  ahoTe  tht 
penultimate  milk-molar;  and  M.  Laurillard  informed  mv  diat  Ik 
had  &een  the  germ  of  this  premolar,  the  tooth  "  A."  abowv  ftfcfud 
to  being  the  one  in  question,  i.  e.  the  jienidtimalc  nrcmokr.  TV* 
lost  premolar,  which  is  the  vertical  successor  of  the  last  nulkHDolir* 
haa  not  as  yet  been  observed  in  sxlu^  so  far  at  1  haTc  had  tbtt  Btni 
of  aaccrtauiing. 

No  premolars  of  tlie  Crag  Mastodon,  from  Kngtiab 
either  been  figured  or  described  in  the  •  British  FomQ 
or  elsewhere,  up  to  the  present  time.  This  is  of  littla  IMflllBt,  in 
so  for  as  the  mere  identification  of  the  species  is  oooocnwdL  Yf^ 
molar  specimens  may  probably  be  found  cither  in  Mr,  Fitcb's  •  m 
in  some  other  of  the  Norfolk  eollectious. 

Milk-molars. — Of  the  milk-series  it  is  not  nccesav^  oo  ibe  ^t^ 
sent  occasion  to  enter  on  many  details.  I  will  refer  only  to  one  fir 
two  characteristic  specimens.  The  most  perfect  and  taslnietif*  jel 
met  with  was  discovered  in  the  Crag  at  Postwick  ht  Mr.  Wtglittiv 
to  whom  I  was  indebted  for  the  means  of  compariag  it  carefully  with 
a  corresponding  specimen  of  M.  (Ti^iratopA,)  l^mffirottris  fyum 
EpiH^^heim,  belonging  to  the  Karl  of  Ennukillen.  It  cuosisls  ci 
the  hi\  upper  jaw  o(  a  calf  Crag  Mastodon,  with  the  last  mtlk-nolMr 
beautifully  Mreser\ed  in  situ,  and  the  remains  of  the  etaMj  altvolni 
of  Uic  peimitimatc  milk-molar  in  front  of  it.  The  tootn  b  sUIsi^ 
in  Sir  Charles  L veil's  memoir  on  the  *'  Relative  Ages  of  ibe  Tefw 
tiary  Deoogits  of  S'orfolk f/*  to  be  the  •'second  true  ntotar***  Bttl 
it  is  really  tbe  la!>t  ruilk-niohur.  lie  adds: — **Thi»  frtcoicnl  «■• 
foffid^ntly  {KTfect  to  enable  Mr.  Owen*  to  vliom  I  wJbnkUdlit 

to  refer  it  to  Mastodon  hngimstrU^  %  tpwitf  llfO  Ibood  It  l^pi^ 
ibeim."  The  crown  measures  3  inches  long  by  1*8  inch  brad* 
and  is  composed  of  four  ridges,  with  a  fircmt  and  hind  takn*  md 
a  well-prouoimced  basal  **  boorreJet."  Tbe  tbm  ftnlcfw  tidHi 
are  moro  or  less  worn,  especially  along  the  inner  diviiioiig  tlielMl 
ridge  is  nearly  intact.  Two  views  of  ibts  tooth,  drawn  wltli  tbe 
utmost  fare  by  an  artist  of  well-known  power  and  fideity*  Mr. 
Geotce  Pofd,  arc  shown  in  the  '  Fauna  Antiqua  Sivalnm,*  pL  3<. 
f.  7  «  ?•.  The  ridges  are  seen  to  he  connected  by  one  or  two  i 
conical  mammillir,  which  occupy  the  middle  of  the  raUeySk 
ruptmg  their  transver«e  continuity,  and  alternating  with  tbc  " 
of  the  main  ridges,  in  the  manner  characteristic  of  tbe 
molars  previously  dcsicribcd.  If  these  figures  are  oompttfid  vilii 
6gB.  6  &  fi*  of  the  same  work,  by  the  same  aitist,  wbieb  innmal 
Lord  £nniskilleu*8  rery  beautiful  specimen  of  the  young  eallMat/boAm 
from  Kppt* Uheim,  the  distinctive  cnaraeters  of  the  two  s{wdes  mSBL  bt 
found  to  be  carried  on  throufdiout.  Tlie  Eppelahcim  spectmoi  ii  a 
httle  younger  than  the  Crag  mgment ;  it  shows  tbe  senei  of  tbf<et 
«ulk*inoUrs  in  situ,    Tbe  third  milk-mohir  is  nearly  intact ;  iW 
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four  ridges  of  wliicli  it  is  composed  are  seen  to  be  traBSverse»  com- 
pressed, and  composed  of  a  number  of  little  points  j  the  valleys  are 
open,  with  tlie  e:xccplioQ  of  a  tubercle  in  the  first  and  two  or  three 
minute  tubercles  in  the  last  yallej.  which  nowise  intercept  their 
transverse  coiitiunity.  The  back  talon  forms  a  low  transverse  free 
ridgelet,  as  in  M.  (Tetrahphodon)  latideiys  of  ludia;  while  in  M, 
(Tetralopho/iofi)  Jrvernefms  the  talon-tubercles  are  huddled  to- 
gether and  accrete  to  the  last  ridge. 

Sir  Charles  Lyell,  in  his  '  Manual*,*  gives  a  figure  of  Mr,  "\l1g- 
Imm's  tooth  of  the  natural  size,  m  which  a  very  notable  character 
of  the  young  molars  is  wtll  brought  out.     The  enamel  of  the  mam- 
millaj  is  seen  to  be  furrowed  vertically  by  numerous  deep  parallel 
grooves,  presenting  the  apjjcarancc  of  a  reeded  column  or  of  a  num- 
ber of  corda  pressed  close  together,  aud  disposed  around  a  thick 
central  axis.     The  shell  of  enamel  shows  as  if  it  were  composed  of 
distioct  narrow  pieces  glued  together.     The   same  character  is  at- 
tempted to  be  represented  hy  6  &  c  of  fig.  7,  pi.  'M.  of  the  *  Fauna 
Antiq,  Siv./  also  of  the  natural  size.     It  does  not  occur  in  the  cor- 
rcBponding  young  molars  of  M.  {Tetralophodon)  (oitt/irostris.     The 
enamel-surface  in  these  is  superficially  wriukled  and  furrowed  with 
numerous  irregularities,  without  however  exhibiting  the  synnnetrical 
flutmg  observable  in ,  the  Crag  Mastodon,     So  conspicuous  is  this 
character,  that  I  believe  that  the  young  teeth  of  the  two  speciea 
could  be  distinguiiihed  from  each  other  by  portions  of  their  enamel 
alone,  occurring  mixed  in  a  crjllectioii.     I  would  refer  to  a  figure 
given  by  Kau[>  of  the  dentition  of  a  young  Mastudon  hngirostris 
ill  pL  Itj.  f.  I  of  his  'Osscoients  Fossiles,*  for  the  comparison,     ft 
ia  of  the  natural  size,  aud  the  last  milk-molar  may  be  contrasted 
with  the  corresponding  tooth  of  the  Crag  species  figured  by  Sir 
Charles  Lyell.     It  was  tliia  character  in   the  young  teeth  whicli 
chiefiy  led  Croizet  and  Jobert  f,  in  1828,  to  propose  Mastodon  Ar- 
tcnicHsis  as   a   distinct  species.     They  met  with  specimens  in  Au- 
vergne,  mostly  of  very  young  animals,  of  both  the  upper  and  lower 
jaws,  in  which  the  last  tnUk-molar  was  unworn,  and  they  were  struck 
with  the  remarkable  complexity  of  the  crowu-ridi^es,  composed  of 
a  great  nnmber  of  small  wart- like  cones,  separated  by  the  decur- 
rent  vertical  grooves,  which  we  have  referred  to.    But  the  hidicatcd 
cliaracter  was  not  accepted  by  Cuvier  as  of  suthcieut  importance  to 
distinguish  the  species  from  his  too  comprehensive  Mastodon  ant^us- 
tidena. 

Another  line  apecimeu  of  the  last  upper  milk*molar,  from  Mr, 
Fitch's  colli {'tion,  is  figured  iu  the  'British  Fossil  Mammalia'  (fig. 
100,  p.  284).  Like  Mr.  M'igham's  specimen,  the  crown  is  com- 
posed of  four  ridges  and  a  talon,  with  the  same  complexity  of 
patterDj  alternation  of  the  flanking  tubercles,  and  interruption  of  the 
Talleys.  It  is  only  neeessary  to  cite  it  here,  as  proving  the  constancy 
of  the  characters  of  the  Crag  specimens.  Prof.  Owen  describes  this 
tooth  as  the  *'  fourth  upper  molar ; "  while  he  assigns  a  different 
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Element.  Geol.  5tli  edit.  1855,  p.  166,  fig.  133. 

Jobert,  055,  io&s.  du  D^art.  du  Pu>Mie-Domep  1828,  p.  133. 
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poiition  and  Talue  to  Mr.  WigliAm's  speciniei 

to  be  the  "  fieconil  true  molar/'  lu  our  riew  t\mf  ftft  llOtli  tail 
milk-molars,  which  would  be  the  equiTaleut  of  wbal  Frof*  Ovis 
dMignatee  as  "  the  fourth  in  the  order  of  siie,  and  the  thifd  is  tW 
order  of  position,  countiag  backwai-da  in  th/t  upper  jaw,  btton  wmf 
of  the  teeth  are  shed  •." 

There  is  some  intricacy  in  the  t«nii8  fixpreanTe  of  the 
vahies  which  Praf.  Owen  asngns  to  the  diffeniit  notsn  of 
todoTi  in  his  <k>»4*ripti()n5,  both  jn  the  '  Hritiih  Poanl 
and  in  tlie  'OdoutogrnpbT/  Thij^,  1  behere,  has  ariicn  Am  tke 
peculiar  riewn  there  ndvanced,  as  to  the  order  of  niooftMQ  of  tkt 
pretnolar  teeth  iu  ihist  gfuus ;  antJ,  as  it  15  a  point  of  mltmAiie  lai 
paheontological  importance  in  reteretiee  to  the  disputed  aftfutief  b#» 
twecn  Mastodon  and  Uinvfherium,  I  think  it  desirable  tomakeafev 
remarks  on  the  tiubject.  In  buth  the  workii  here  cited  t»  it  b  aflrWii 
that  Ma^todun  m  (li^liu^ui^hcd  frtuu  Elephant,  in  a  wril«Bflrkid  ifli 
imeqtiivocal  manner^  bv  two  dontal  characten :  the  ifil  ii  tiM  |i^ 
Aence  of  tusks  in  the  lower  jaw  ;  the  second  **  i$  the  dbplMHMait  if 
the  firbtand  second  molars  '  (ineaninj^  milk-niolan)  **  in  tbe  fertkrf 
direction  bv  a  tooth  of  simpler  fomi  thixi  the  aeoond.  t  tnio  dmi  d§ 
remplofementt  developed  almve  the  dfodooiM  tMtll  in  thff 
and  bi>1ow  them  in  the  under  jaw.*'  pTof.  Qwen,  in  hii 
upon  Mr.  Fitch's  specimen  of  the  hixt  milk-molar  (6g.  100),  fonm 
to  say,  **  In  Dr.  KnupN  figure  the  tooth  in  queatton"  ft.  e.  the  tJiM) 
"  ia  asaociaU'd  with  the  first  and  ieoQud  mohui  of  the  Mmtimiam  i^ni 
iitUfu,  which  are  much  worn.  «d  an  tnu  dectdnoiia  tttcli.  Ibe  oalf 
<mea,  iu  fact,  which  strictly  eorrMpood  with  the  dtciiiwMit  l«t^  m 
ordinary  Pachyderms  X''  '"  t^»«  y\f^,  when  the 
and  penultimate  milk^molara  arc  shed,  and  the  pent 
1mm  made  ita  appearance,  he  deagnatea  the  latter  aa  tbe  '^llM 
molar  tootli ;  *'  and  the  \mX  tnilk-inohir,  which  is  faebtnd  it  in  poM* 
tion,  but  anterior  iu  appearaiiec^  be  enlla  the  "  firaith  inobr  ^nmk^ 
although  fully  aware  that  there  wfve  good  grouMk  (m  ngardii^  ll 
'<  aa  the  hut  of  the  theoretioaily  dedduoua  aeriia,  Mmf^  it  baa  m 
Tertical  iuoceaaor."  But  thia  f»tteluaioD  aa  to  the  ahwnw  df  «  iif» 
tical  successor  to  the  tooth  in  4{uestioD  waa  premature;  1  deteeltd 
both  the  penultimate  and  last  preiuohu-i  tn  aifa  in  the  |V«i  flf  X. 
(lepodbn)  fUaitfnmt^  a  Sewalik  foissil  Klcphant,  ujiwda  of  Iwelfv 
yearv  a|0.  The  eridenee  ia  puhUahed  in  the  *  fmaam  Anti^M 
Sivalensia*  (.  M.  Lartet  haa  foond  the  tame  two  t>rrfi)olm  1^ 
peatedlir  in  the  upper  and  lowrr  jawi  of  Jf.  (TVt&yiairfan)  «|fii^ 
Mmf  if.  In  «  tnanuacript  note  ajtiiended  to  the  work  heft  i|Mfedt 
with  which  I  hare  been  &TQarid  bj  M.  iaitet,  Im  iiMk  **  Tri 
pu  depids  lors  Tch^  pluaMon  ft)ia  le  renniliHiBil  litoif  4i  It 
^  et  de  hi  3"**  moUire  de  hdt»  taut  &  k  wmMn  npfriwifi  ^1 


t  BfiL  Pou.  Maom.  p.  274.  and  Odoataffn^y.  p.  $tlb 

t  BviL  FoM.  Uamm.  p.  284. 

I  C^etf.tt.31,  pL«.C4-6}pL  lI.tK-IL 

I  Urtal,Nti«kia«rlaMttMdi  8nM^KU,^«l. 
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inf(?rieure  comme  cela  a  lieu  dans  le  Dinotherium  ;  la  preraidre  n*est 
jamais  remplacce."  In  ii  beautiful  specimen  of  the  lower  jaw  of  a 
joangM.  {Trihphodon)  angustiJeM^  belonging  to  M.  Ziegler-Eraat 
of  Wintertlmr,  I  found  both  the  penultimate  aad  last  premolan 
present,  the  former  protruded,  the  latter  in  germ,  When  a  single 
premolar  is  develoi)ed,  it  ia  the  9ucee.^aor  to  the  last  milk-molar,  and 
not  to  the  penultimate,  as  stated  by  Prof.  Owen  m  the  passages  above 
referred  to  *,  I  have  seen  detacbed  specimens  of  tbia  last  premolar, 
both  of  the  upper  and  lower  jaws  of  il/.(  IV ^rtf/o/jAw/o«)  tonffirostrii 
of  EppeLsheim,  in  the  Museum  at  Darmstadt,  The  order  of  succes- 
sion here  indicated  is  alone  consistent  with  what  occurs  in  other 
Pachyderms,  where,  when  suppression  in  either  of  the  milk-  or  pre- 
molar series  takes  place,  it  is  constantly  the  anterior  or  feebly  deve- 
loped and  nidimentary  teeth  that  are  snppressed.  In  them  we  never 
find  the  last  premolar  suppressed  while  the  pennltimat«  is  developed, 
but  the  reverse.  The  penultimate  premolar  replaces  only  the  cor- 
responding milk-molar:  the  ante-penultimate  milk-tooth  is  never 
replaced  in  Mmtodon  or  Elephas^  so  far  as  observation  has  yet  shown. 
The  molar  dentition  of  the  permanent  or  second  set  {L  e.  the  pre- 
molars and  true  mokrs)  in  M.  {Triloph.)  ungu^tidens  and  IHno' 
iherium  is  numerically  identical,  consisting  of  two  premolars  and 
three  true  molars ;  each  of  these  having  also  two  well-developed  man- 
dibular tusks  :  and  the  close  athnity  thus  indicated  by  the  number  of 
teeth  is  further  borne  out  by  the  correspondence  of  a  ternary. ridged 
formula  in  two  of  their  "intermediate  molars,"  and  by  other  osteo- 
logieal  characters  f,  which  leave  httle  room  for  doubt  that  they  were 
both  Proboscidean  genera,  DiHothenum  ha\iug  close  affinities  to 
the  Tapirs,  as  Cuvier  sagaciously  inferred  in  his  earliest  memoir  on 
*  1^%  Tapirs  Gigantesques  {•' 

Of  the  ante-penultimate  and  penultimate  milk-molars  no  speci- 


•  In  his  suhse^iient  memoir  on  tbe  molv  t«ctlj  of  Phacochceru*,  &c*  (PbiL 
Tnuis.  1850,  p.  496),  Professor  Owen  takes  a  different  view  of  tbe  prcmoUr  teeth 
in  MoMtodon  from  that  set  forth  in  the  *  llntbti  Fossil  Mammalia  'juidthe  *OdoQ- 
tognpby.'  It  is  expressed  thus  , — '*  The  exiatinfi^  specie*  of  the  {gigantic  Proboi* 
cidian  family,  vit.  the  AsiatJc  and  African  Elephants,  are  totally  devoid  of  inci»on 
on  the  lower  javr,  and  alJ  their  grinding  teeth  succeed  each  other  horizontally  ;  so 
that  it  is  only  hy  a  more  than  proportional  increase  of  size  that  the  aDte-penolti. 
mate  grinder  is  recogiiizahle  ak  the  fiml  of  the  true  molar  series,  and  the  ante- 
cedent smaller  grinders,  as  the  hoiuolog:ties  of  the  milk-mntars  of  other  Diphyo- 
donts,  which  nulk-molars  have  no  successors  in  the  Elephants.  In  certain  Mas^ 
todom,  however,  which  are  theeajrliest  known  forms  of  the  Prohoscidian  family p 
the  last  milk-molar  was  displaced  hy  a  vertical  successor  or  premolar."  Th« 
tooth,  which,  in  his  earliest  descdptionSi  was  considered  as  the  successor  of  thi 
ante- pen ultiniaie  and  peisultiinate  (first  and  second)  milk>mulars,  is  here  regarded 
as  the  successor  of  the  last  milk-molar.  But  the  presence  of  both  the  penulti* 
mate  and  last  premolars  in  Mtutodon  atuftuttideng  is  not  recognised. 

t  Ih  M.  Ziegler-Emst's  Winterthur  specimen  of  the  young  lower  jaw  abvrs 
referred  to,  five  molar  teeth  are  present,  viz.  the  penultimate  and  last  premolars— 
the  former  extruded,  the  Utter  imbedded ;  Ibe  laat  milk-molar  far  advanced  la 
wear^and  immediately  over  the  last  premolar;  and  the  ante-pen  ultimate  and  pen- 
tdtimate  true  molars  both  in  germ,  but  tbe  former  partially  emerged  and  in  in* 
cipient  use* 

i  Aiuudea  da  Moa^omr  torn,  iii.  p.  1^. 
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mens  from  the  Crag  have  been  as  yet  figured  or  described  ;  hot  tin 
characters  prtsented  by  these  teeth  in  M.  (Te( ral&jpk,)  Jrwtrmtmk 
are  well  knoi^n,  both  in  the  upper  and  lower  jaws,  thitmf^  Um  m^ 
cimens  discovered  by  Croizet  and  Jobert,  Ura^ard,  and  otbcfi  in  M' 
vergnc  or  the  Velay.  The  ante-penultimate  presents  two  ridgfi^  and 
the  penultimate  three  ridges,  with  the  usual  taloo-comptkatiooa^ 
They  are  readily  disUnguishable — the  upper  from  the  lowrr — whm 
met  with  detached,  from  the  circuniittancc  that  the  milk-oiolail  of 
the  lower  jaw  arc  narrower  and  more  compressed,  Ui« 
mate  being  reduced  to  a  single  cusp.  Figures  of  thefc  trrth  an 
by  Croizet  and  Jobert  in  the  work  already  referred  to*. 

The  ridge- formula  in  the  molax  teeth  of  the  Crw  Ml 
cludiug  milk*  and  true  molars,  but  exclusive  of  premolari^  at 
from  the  various  duU  detailed  in  the  previous  pagt4i»  ' 


2+3  +  4 


4+4  +  5 
4+4  +  5 


2+3+4 

The  tangoed  numbers  have  not  been  verified  in  erenr 
Cni;  remains  ;    but  ihcy  are   all    founded  on  an 
apecnnen?,  of  which  some  were  of  foreigii  origin^  whea 

not  available  from  the  Cfagf. 

*  0»ft.  Foat.  du  Pu]r-d«-DAftir,  pt.  1.  (Sfi.  1-3  and  pJ.  2.  fi^  7* 
t  Iq  Ibe  dcscrijitiou*  of  the  v*riou«  iccth  throagluMjt  tUa  •enalr,  ili#  %mm 
mit-ftrndtim^te,  pmuUimntt,  And  Utt  liftve  beta  mcd,  laittart  of  th§  a^ainl 
fSprttl&orit  cij(rtf,  »tconJ,  und  thirtt,  wlicn  d«^gBatlaf  tlM  potilida  tJthn  of  ^ 
laUk*  or  of  tku:  (M:n»anrnt  iiu>lnr«.  TUi*  wottUS  tctm  iwWiMiatWii  ^hn.  ijifciJi 
are  Dot  emplovcd,  to  twmi  confu«iun  in  ili?i  drti^aiitoaoi  Iht  aiilk'iiiiabn.  tins 
the  typieil  Jtnt  or  tooit  antcf  ior  nf  lh<*  mUk-awlaf  mnm,  wihidk  bin  in  at  la 
naay  other  pachydcnnatooi  genera,  i«  coaitaattj  iimpiaMijd  la  Ite  ilailiiiai 
aad  maraUy  alto  in  the  Blephuiti.  WlkUk,  tbafdon,  the  term  Jtni^  mmmL 
md  |3M  mUlutDolan  are  appUed  to  Mtsttitm,  Um;  nr  not  ihm  p^tikwtlmm  d 
the  WMe  ouinerah  ipplkd  to  Rkbtnerrm  or  lUpjpqpaliiM^  iu  mhiA  all  tW  itm 
mili-nmlftfi  arr  d#\rlu|Kyi :  V-'  ■  ■  -  ttfrna  aa<»  fwaiN— Ir.  jifiWi— flw, 
and  hst  iu  rvrry  nur  r«j)rc»t  o>i»  t««tli  In  tha  Mifli  ■iilwi  Wali  Iht 

aagalaM  gKMra.  Thi*  b  tb«  in»rf«  t»rcnA«ry.  t*  ilir  iliinimltrtijiif  «r|«»«aiN 
Iff  adtk-awlar  b  oeoaiiaBttjr  Aft  ^tth  in  ihs  AMaaa  JDemmm,    Di 
((MegnpHias  l>«  IMphaali, lab,  a*  p.  n)  1m givci  aa  llhMMlia 
ui  the btterifieleit oa oaa ride oi tlie lavcr  jaw. ngmibmUm 
tooth )  and  a  cotwmoaittBg  oceaiitaee  la  the  lo«ar  Jaw  ^ 


of  Hi 


•haiaaM moobt  b  reoiCMated in  the  *  Fiunm  Ajittam  Stvabtiab  *  (pL  U.  Af.  I «>»  i 
II  b  aniaOy  leHrieted  to  oae  aide ;  ar>d  1  regard  li  ij 
nor  art  bdow,  thioo  ta 

The  laeoavaaleaai  Of  dii%B«tiaf  the  BMbta  ia 
l9t  anahm  laasbc (Eraai Itol or 7. whidi 

the  mae  a«BMri«l  eatcfoef .  b 
tiaao  of  the  Elephint)  nvea  throufhoal  hf  Dc 
aad  Bora  raccntiy  ui  t£e  otf 
lilioa  of  Jtetedba  JlidteM  la  the  *  BsH^Mte  da 
ore  there  figoftdaad 
oTiha  ridv 
lathe 
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Lower  jaw, — The  characters  turnisbed  by  the  lower  \^vr  are  of 
great  significance  in  diatin^iiisbing  the  nearly  allied  species  of  Ma^ 
todon,  more  especially  in  %vbat  relates  to  thu  form  of  the  symphysis 
and  the  presence  or  absence  of  inandibidur  incisors.  The  diffcrencea 
between  the  lower  jaws  of  M.  {Trihphodoit)  am/ustidens^  M,  {Tetrti' 
toph,)  lon^irostris,  and  M,  (Tetrafoph.)  Arrernensiit  are  so  pro- 
nounced, that  they  would  liavc  been  sulHcient  to  discriminate  the 
Species^  supposing  tht'  molar  teeth  were  unknown  to  us.  As  above 
stated,  no  good  specimen,  so  far  as  I  am  aware,  has  hitherto  been 
diacoTcred  of  the  lower  jaw  of  the  Crag  species,  M,  {Telr.)  Aruer- 
netigiji,  in  England  ;  but  several  have  biieu  met  with  in  the  Pliocene 
Strata  of  Italy  and  France  ;  while  abundant  remaina  of  the  lower 
jawof  Ji.  (Teirahp/i,)  kmgirostrU  have  been  dismterred  from  the 
Eppelsheim  sands  by  Dr.  Kaup  ;  and  of  3/,  {Tnlophodon)  attt^usti' 
dens  by  MM.  Lartet  and  Laurillard  from  the  Faluoian  deposits  of 
the  Sub-Pyrenees, 

First  in  regard  to  3/.  (Tnloph.)  an^uniidens.  The  lower  jaw  of 
thb  species  is  at  once  distinguished  by  the  great  elongation,  down- 
ward direction,  and  slender  form  of  the  symphystal  portion  which  con- 
tains the  sockets  of  the  two  inferior  incbors*.  The  ascending  ramus 
is  of  Tnotlerate  height,  corresponding  in  that  respect  with  3/,  (  7V/7o- 
phodon)  OhiolkuSf  and  approaching  that  of  Dinotkerium  f/iffttntem/i. 
The  horiiontal  ramus  is  very  high  in  front,  m  a  line  with  the  men- 
tary  foramen,  and  low  behind ;  the  anterior  portion  is  compressed  ; 
and  the  lower  margin  stretches  some  way  in  front  of  the  mentary 
foramen,  in  a  straight  hue  ;  it  is  then  bent  a  little  downwards,  and 
continued  for\vards  in  nearly  the  same  straight  line  i  the  under  sur- 
face of  the  elongated  portion  forming  an  obtuse  angle  with  the  eor- 
tesponding  suriace  of  the  liorizontal  ramus.  The  elongation  of  the 
syniphysial  beak  is  enormous,  far  cxceetUng  that  of  il/.  {Tefralop/io- 
dnn)  iouf/iroatrisj  or  even  ai  Dinotherium  ;  the  length  fiorn  the  men- 
tary fommen  forwards  being  more  than  double  that  of  the  hori2ontal 
ramus,  measured  from  the  same  point  backwards  to  the  base  of  the 
Ulterior  margin  of  the  coronoid  process.  A  constant  character  of 
the  species  is  the  presence  in  both  sexes  of  two  long,  closely  ad- 
pressed,  and  straight,  or  bwt  slightly  curved,  incisors.  Tliis  fact  has 
been  established  by  M.  Lartet  upon  a  very  large  number  of  sped- 
jneusf. 

These  lower  incisors  differ  notably  in  form  from  the  upper.  In  the 
adult  specimens  they  are  nearly  oi'  uniform  Lliameter  from  the  base 
to  the  pohjt,  which  is  bevelled  on  the  upper  side  by  wear,  so  as  to 
yield  a  flat  or  spathulate  surface.  In  section  they  are  pyrifonn,  with 
frequently  a  longitudinal  channel  on  the  upper  and  inner  side.  The 
sectiou  closely  approaches  that  of  the  inferior  canines  of  the  fossil 
Hippopotamus  named  Hejcapmttydon  tSivaierwis,  The  tusks  or  upper 
incisors  of  this  species  are  nearly  circular  in  section,  and  taper  gra- 
dually to  a  conical  point.  They  are  invested  along  their  length  on 
the  inner  side  by  u  broad  band  of  enamel,  which  runs  in  an  obsolete 

*  Dc  Ulaiaville,  Osteographie  :  Dcs  Ek'pbanis,  pi.  1 1. 
t  Lurtct,  Notice  sur  la  Qolliue  Ue  Saosao,  p*  21, 
rax.  A'l/J, — VART  I,  ^  ^ 
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Spin?,  80  as  to  be  presented  on  the  upp<'r  surface  iicsr  1^  tip*] 

M.  Larti't  hiis  ncTer  observeil  any  imUrjitifiu  of  »  belt  of 

on  tbe  lower  bicisors.     In  the  i»uperb  rotnjiletc  stkelctun 

disinterred  by  Laurillard  at  Sei^sari,  the  r\tmdt*d  portion 

lower  incisors  measures  20^  inches,  that  of  the  upper  tmlkM 

41   inches*     The  eharBcters  above   indtcnted  tar  ooprtlllU  Wl 

ever  the  lower  jaw  of  this  species  luut  btn^n  dist^rerod, 

ui  the  Fahms  of  the  Orleaiinais  mud  Tnurmne,  iit  the 

deposits  of  Gascony  and  Languedoc,  or  in  tbe 

of  Switzerland,  where  I  found  thrm  L*outiruied  by  tbe 

of  two  Tery  fine  sneciineiis,  young  and  old»  found  iu  the 

hood  of  Wintertlmr.     They   arc  well  shown   by  tht 

tions  given  in  Du  BlainvilleV  *  Oft^ogmphie  :  de«  El^hiiit^'  |il.  14. 

The  mohir  teeth  iu  all  theiM*  specimens  have  constiathr  pimmii^ 

the  normal  marks  of  the  Trilopkwion-d'tx'isiont  tmrncly  ihr«ft  n%V 

to  the  last  milk-molar,  and  to  the  ante-pexiultiniate  «ad 

true  molars. 

In  Af,  (Tetralophodon)  lanffirottiru  the 
fiderahly  more  elevated  than  in  M,  (TrthpA.)  anffmiidfiu, 
ing  more  the  character  which  is  seen  in  the  Efccphtatt  pfuptr  g  tht 
horizontal  ramus  is  less  cximpressed  and  more  ciftafaur  in 
instead  of  presentiTitf  the  greiUcKt  height  in  ft  line  with  the 
tnenrrment  of  the  uvookr  bor<lrr,  or  mentary  fonmnc  it  ti  €m> 
tra*^ti'd  there,  in  consequence  of  the 
slojM'  ofl'  into  the  base  of  the  sympl 

massive  and  comparntively  >(hort^  not  exoetding  tkm  kofth  of  lli 
horixontnl  ramu8,  fmiu  thV  mentary  foramen  to  theiutanor  BMm^ 
of  the  ascending  ramus,  instead  of  bein^«  as  it  werr,  m  Mkdttt 
continuation  of  the  inferior  border  of  thr  inw,  as  a  leni  in  M*  (IH* 

Skodon)  anffu»ti(irn§t  the  beak  in  t  *hciiii  ipcciat  b 

in  a  plane  marly  parallel  with  th  r  bordrr.  but 

from  it  and  rai«!<]  ahovc  it  by  a  sti-p.     It  u»  dedeM  ly 

wards;  but,  instead  of  forming  a  Inug  »leiuler  apopU,» ...  li>^ 

species,  it  shows  a  thick  maM  traversed  by  a  nroad  gvltcr*     Tbt 
gn*ater  extent  of  the  lieak  U  made  up  of  the  alvrnb  of  I 
lar  inciAOni,  as  in  M.  (TnlophodoM)  on^mstiJmM.     These  treth 
nut  vet  been  found  w  tiiu,     Kaup  ha^  figured  three 
whicJi  he  eotijeeturally  considers  to  be  lower  incisors.     The 
diameu*r  of  the  largest  be  tttatai  to  be  '2  7 a  tucbea.    The 
tliese  Eppelsbeini  iaws  hair  con»tantly  exhibited  the 
character  of  four  nd^  to  the  crowns  of  the  intent    '  th 

ridges  heilic  tn&irifw**  with  (he  %slhntt  nearly  utt.,  d. 

In  tberooeene  jr.  (T''^  frpfrfi«iiAS»thc  lowcf  jaii 

widrly  from  that  of  the  f  >t '  ^  eciet.     The  mmi^mf  nmm  h 

wtH  elevated  above  Xh  _- -plane  of  the  tepth«  m  bi  jtf.  (Triint* 

toph.)  httffintsirU.     'i  'i»tal  ramus  b  very  laaaif^  ■ilhim 

compreiiioot  and  yields  a  section  which  b  neatly  diciikr*  ai  ia  Ihii 


r,  or  meniarj  loiwnai^  k  w  cp«» 
kc  lower  margin  rimg  cpwwdh  to 
»byib]bciik*.  ThblMMk !•  vaj 
not  exceeding  th«  knith  of  IM 


«f 
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species.  But  the  sjrmphysis,  instead  of  being  elongated  into  a  pro- 
cess composed  of  the  alveoli  of  two  mandibular  incisors,  terminates 
suddenly  in  a  short  beak,  as  in  the  Elephants  and  other  Probosci- 
dean species  that  are  destitute  of  inferior  tusks.  This  beak  does 
not  project  much  more  beyond  the  anterior  rounded  surface  of  the 
jaw  than  in  the  African  £lephant,  or  in  3f.  {TrUophodon)  Hum- 
boldtii,  also  a  species  without  mandibular  incisors ;  but  it  differs  from 
them  and  all  other  known  species  in  the  diastemal  ridges  expand- 
ing at  the  point,  so  as  to  form  a  short,  blunt,  dilated  spout.  This  cha- 
racter is  well  shown  by  the  Yal  d' Arno  specimen  delineated  by  CuvicF 
in  the  *  Ossemens  Fossiles, '  tom.  i.  t.  9.  f.  5  &  6,  after  Nesti.  It  is 
one  of  the  pieces  upon  which  Nesti  founded  his  Elepkaa  meridioncUU ; 
but  which,  although  the  molars  are  wanting,  Cuvier  sagaciously  in- 
ferred, from  the  general  form,  to  belong  to  a  Mastodon.  1  was  en* 
abled,  by  the  obliging  permission  of  Professor  Gaspero  M azzi,  to 
examine  the  specimen  minutely,  and  to  compare  it  with  the  nume- 
rous lower  jaws  of  ^.  {Loxodon)  meridionals  and  of  M.  {Tetrahph.) 
Arvemenns  contained  in  the  Natural  History  Museum  at  Florence, 
and  was  satisfied  that  it  belonged  to  the  latter  species,  as  Cuvier 
bad  inferred  from  the  drawing.  The  same  Museum  contains  the 
greater  part  of  a  skeleton  of  this  Mastodon,  found  in  a  marine  de- 
posit of  the  lower  Val  d*Amo  above  Leghorn.  The  lower  jaw  of 
this  specimen  presents  the  same  character  of  a  short  symphysial 
beak  without  incisors.  The  same  is  exhibited  by  the  lower  jaw  of 
the  Dusino  skeleton  from  the  Astesan,  described  by  Prof.  Eugenio 
Sismonda*.  They  all  agree  in  the  common  characters,  so  far  as 
these  are  shown,  of  a  Tetrahphodon-formnh.  to  the  crown-ridges  of 
the  three  molars  here  called  intermediate ;  of  alternate  mammillse 
to  the  ridges,  with  blocked-up  valleys ;  and  of  a  short  obtuse  beak 
with  no  incisors. 

Sismonda  describes  and  figures  the  lower  jaw  of  the  Dusino  spe- 
cimen as  being  without  tusks,  or  remains  of  their  sockets.  But,  pre- 
disposed to  beheve  that  they  must  have  been  present  at  some  period 
of  the  animal's  existence,  from  their  occurrence  in  other  Mastodons, 
he  conjectures  that  those  tusks  had  fallen  out  early,  and  that  the 
alveoli  had  been  obliterated  by  filling  up  ;  and  he  has  given  a  re- 
presentation of  a  very  mutilated  fragment  of  a  Proboscidean  sym- 
physis of  the  lower  jaw,  as  exhibiting  the  alveoli  of  two  mandibular 
incisdrsf.  I  was  enabled,  by  the  obliging  kindness  of  Signor  Bar- 
tolomeo  Gastaldi  of  Turin,  to  examine  the  specimen  in  question, 
which  is  very  much  rolled,  and  in  a  different  mineral  condition 
from  the  fossils  of  the  Dusino  Mastodon-bed,  and  found  that  the 
supposed  incisive  alveoU  were  only  the  anterior  terminations  of 
the  dentary  canals,  which  are  of  large  size  in  all  the  Probo8cidea» 
The  form  impressed  me  with  the  conviction  that  it  was  more  pro- 
bably the  symphysis  of  an  Elephant  than  of  a  Mastodon.  This  case, 
therefore,  gives  no  support  to  the  belief  that  M.  (Tetralophodon) 
Arvemensis  had  lower  incisors. 

*  Osteograph.  di  un  Maatod.  angustidente,  tab.  1.  fig.  1. 
t  O^.ci/.  tab.  1.  fig.  7. 
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Professor  Owen,  in  his  *  British  Fossil  ^lammAliji,'  |rit«  A  i«T 
beautiful  repro^cntntion  (p.  21)1,  fig»  KM)  i>f  a  frttguierit  o(  a  tuC 
discovered  by  Mr.  Fitch  in  the  Mammahferoiis  Cnig-pits  near  Sof* 
wich.  lie  c?escribcs  it  as  a  portion  of  the  Umcr  tusk  of  ibe  Mmti^ 
don  ftnffitstidens.  The  specimen  is  nboul  15  iiiclies  lon^  with  t 
grcfttest  diftmeter  of  3^  inches.  It  is  of  a  straight,  caniprf!»i(ij,  CQai> 
cnl  furm*  The  fragment  is  ctnshed,  and  it  is  mniiifeit  dial  the  outer 
layers  of  the  ivory  are  detnchcd.  and  that  the  original  tusk  wm  of 
a  larger  diameter  than  the  specimen  now  exhibits.  Tht  muktd 
conical  form  and  great  size  are  irn*conci!eable  with  thii  f n^raent  Wag 
referable  to  an  inferior  incisor  of  t!je  Siniorre  Af,  (7V»7c^.)  «^fli»» 
iitlens  of  Cuvier :  and  it  would  seem  to  we  (hat  it  is  ecjittU?  irrreoift- 
cileable  with  being  considered  a*  n  lower  tusk  of  .V,  (Trirml^ 
photlofi)  lofiffiro*ln»,  for  the  sy rnphpial  beak  rtquimi  $at  ibc  ibi^ 
plauution  of  a  tusk  of  nueh  tnn^iitttd«  wotild  be  eoormottH  mui  k 
tinknawii  among  any  of  the  species  of  MastoiloiK  Profrssor  Owm 
dc«cribe5  the  specimen  tui  beinji;  travcrwd  (torn  end  to  end  bv  •  flvb* 
central  canal.     The  same  character  has  been  observed  ■  'per 

tusks  of  other  fossil  ProbosciJca,  and  b*  nowise  chan  fa 

lower  incisor.  I  consider  thai  the  opecinten  in  oue^toia  is  mat  A 
fragment  of  a  lower»  but  of  an  upper  tusk  near  iiie  potat ;  umI  It 
differs  in  no  important  respect  from  the  nnduubtetl  upprr  tUiktoC 
M.  {Tctrftlophodon)  Art^rnensis  seen  in  the  Museuma  of  Floftntt 
and  Turin,  which  arc  either  slightly  curved  or  twiateil  in  a  fB^illt 
spiral  direction,  as  represented  in  the  figure  giiren  by  Sinttooik^ 
of  the  Du*iino  skeleton. 

In  corroboration  of  this  view,  it  may  be  slated,  that  tbf  Inifiao 
fos«il  species  which  wc  hare  named  Ar.  {Tetrahphodom}  Sitnirumt 
i$  in  some  respects  more  nearly  allied  to  the  Crag  Bpn!sn  tlum  tbo 
latter  is  to  cither  M,  {Tnfoj)^od(/n)  nngufiidertf  or  >/,  ( Tftmlwfk^ 
don)  hnffirottrh.  It  shows  the  same  alternate  cbamctcr  of  tlir  imin 
inillnj  of  the  ridges  of  the  *' intermediate  moUrs»**  «mI  it  appwi 
to  hare  been  cfpially  destitute  of  i;)ferior  iucbon.     1  lui;fe  mmifll 


a  birge  number  of  lower  jiws  of  ibi*.  «^|»ecies»  of  all  Wff% 
sucking  calf  up  to  the  adult  r  rciallv  with  a  %ww  In  thg 

detection  of  the^e  teeth,  and  '\.  ^^^  t\f  sltghte«t  indioitMa 

of  their  nrestencr  in  any  i^prrimcu,  >  liadiail  foHul  cil» 

lection  of  the  British  MiLSiMim,  at  t  ;ic,  or  IB  tU^ 

aeries  belonging  to  the  ^Vsiatic  Society  ot  Calcutta. 

This  completes  what  I  have  to  bring  fonvard  h\  thf  thapt  ^^ 
acriptivr  and  comimrativc  detad*i»  in  ortltT  to  tu  !  r  i,-  t|te  moil  pro* 
minent  diagnostic  charneters  derivable  from  and  jtm§  ^ 

the  Crag  ^ln:,todoo.     I  belierc  that  llie  diffvn .i  ihc  tlirtv  fp^ 

ciea  iucludi^i  by  Cuner  under  the  name  of  Matiodom  m^mMtidtm 
will  Ik*  found  to  be  carried  out  through  all  the  prinefjnlboiitaof  ill* 
skeleton.  It  would  be  wholly  out  of  {dace  tu  enter  upon  wmthm* 
teogmphioil  particiiUrv  oa  the  prcseal  occaiaon ;  but  a  good  idm  of 
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eneral  character  of  the  skeleton  in  each  may  be  attained  by  a 
reference  to  two  w(*H-known  stnntlanls  of  comparison,  narnelv,  the 
existing  Indian  Ele]>hant  and  the  Mastodon  of  North  America,  M, 
(Triiopko(fon)  OAiohcus.  Cuvicr  found  that  the  latter  difft-red 
from  the  Elephant  in  having  a  more  elongated  carcass  sustained  upon 
shorter,  thicker,  and  more  robust  legs*.  The  Crag  3/.  {Tefralo- 
phodon)  Jrverncnms  appears  to  have  had  a  heavy  carcass,  with  legs 
still  shorter  in  proportion,  approachin;^  more  tiie  character  of  the 
Hippopotamus^,  and  to  have  been  without  lower  tusks.  The  Eppel- 
sbcim  Miocene  species,  M.  (Tefralophot/on)  laiiffirostris,  would  ap- 
pear to  have  resembled  the  Crag  species  in  its  general  proportions ; 
hut  the  necessary  detailed  comparison  has  not  yet  been  sutficiently 
carried  out ;  it  is  distinguished  at  once  by  the  possession  of  inferior 
tusks.  On  t!ie  other  hand,  the  Miocene  M,  {Trifaphodon)  mujus- 
iidens  differed  remarkably  from  both,  in  presenting  a  comparatively 
slender  build  throughout ;  so  that  it  stood  higher  in  proportion,  and 
with  longer  hmbs,  than  either  the  Indian  or  African  Elephants. 
This  is  well  exhibited  by  the  mounted  skeleton  in  the  Paris  Museum. 


Geological  age  of  the  Mastffdons  (M,  angitstiden^t  M.  iongirostrist 
and  M.  Arvemensis). — ^I  shall  now  consider  the  geological  age  and 
associated  faunas  of  the  formations  m  which  these  species  severally 
occur. 

M.  (Trifophodoji)  miguslidpuA  is  a  characteristic  species  of  the 
Miocene  Falunian  beds  tluougliout  Europe.  It  has  been  met  with 
in  immense  abundance  in  the  lacustrine  deposits  of  Gascouy  and 
Languedoc  ;  in  the  Faluns  of  Touraine  and  the  Orleannais ;  in  the 
Miocene  Molasse  of  Switzerland,  more  especially  in  the  hguitcs  of 
Ellg,  Keepfnach  and  Buchberg.  and  in  the  sandstone  in  the  neigh- 
bourhood of  Wintcrthur ;  in  the  Georgcnsgmund  Miocene  in  Ger- 
many ;  ami  in  the  lignite  of  Gandino  in  the  V' ul  Scriana  of  Lombardy. 
The  mammidian  genera  and  species  with  which  it  was  associated 
are  very  constant,  although,  for  obvious  reasons,  (hey  have  not  been 
fotmd  equally  or  uniformly  distributed  nil  over  the  area»  In  the 
French  Falunian  deposits  there  occur  M.  (Trilophodon)  tapiroides, 
a  species  first  conjecturally  named  by  Cuvier,  but  subsequently  made 
out  well  by  ^IM,  Fomel,  Lartet,  and  other  French  pakeontologists, 
JMiwiherinm  giganiemn,  or  the  smaller  variety,  as  I  consider  it,  called 
D,  Cnvicriy  Chnlicntherium  Goldfusn,  Anchithetium  Aurelianense, 
Aceratherium  incmrum'^i^Rkinoceros  tetradachjlus^  Lartet),  Acera^ 
tkerium  Goldfussi  [lihiuoc.  brac/njpus,  Lartet),  Rhinoceros  Sansani' 
ensis^  Lophiochmrus  Bhtinmlliit  Mticrofheriurn  gigaiiieum,  Dicrocerm 
and  Dorcatheriitmt  &c.,  besides  various  Carnivorous  form?,  large  and 
small,  with  remains  of  Chelonian  genera,  together  with  scanty  indica- 
tions of  Crocodile  f. 

In  the  Upper  freshwater  Molasse  of  Switzerland  3/.  (Trilophodon) 
atigustidena  ocetirs  along  with  M.  (Trihplt.)  tapiroidcs  (which  has 
been  named  Mastodon  Turi^ensiSt  as  a  distinct  species,  by  Schmz 

♦  Oas,  FoM.  Ito  edit.  torn.  i.  p.  249. 

t  Lariet,  Notice  ^ur  laCotline  de  Sa&ltn. 
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and  Von  l^f eycr),  Jceratherium  incmtumt  ArtratherJft^lt^mm^  ^ 
notherium  yiynntenm^  LopHwchctrHt  RfainviiHi,  m  spMMf  d  TiifM^* 
Paltvomrrtfj:  aud  other  RiiinmontB,  &t.»  with  teYrfil  wpttim  ct 
Cltelonian^, 

M.  (Teirahphorffm)  lonffirowtria  occiiTu  ahimdantlr  in  tlir  hmIi 
of  EppcI^^Hcirti,   fiKfioriated   with  lUnoihrrium  ytyan/nun,    Ckmhrm* 
iherium  UotdfuMit  Hhim/etroa  ScAleiermarkrri,  Ac^ratkermm  ohk 
«tvini,    Aceratk.    Gold/ustit    Maeroth^um  gifftmtwvam^  lfy|i<fli 
fiidii  ^acife,  and  species  of  Dorcatherium,  Maekairodm*,   Ampki 

The  agreement  iu  so  many  remarkithlc  g:cni*rit 
maUai]  furms  leaves  httk-  room  for  dutibt  ihnl  the 
and  the  laeuistrine  (li'{»o&it«  of  the  Garonne  and  other  ptfla  dC 
art'  of  the  »iime  Miocene  age.  But  then*  are  « 
liarities  in  the  Kp(>el3ihcnm  fniina.  No  weU-^nariud 
ftr  as  I  am  uwarc,  of  3/.  (Tetrahpkodon)  lomffir&itfU^m 
linc(l»  ha8  hitherto  hi^ni  met  uith  beyond  th«  liffiilad  SIM  oC  l]» 
Eppol^heim  Daod^.  and  probably  the  Taller  of  the  Dmohe  i  nor  iMt 
rithrr  3/.  {TrilophmioH)  dnt/usiuims  or  M.  (7VtY«|pA,)  U 
which  usually  go  togetJter — ^bevu  dtscovert'd  within  iU  It  m 
improbntilo  tliat  the  range  of  this  species  should  ha%T  been 
to  a  smalt  district  in  th«  vmUty  of  the  RJnne  ;  but  the  fj^t  is  «k 
doubted i  that  it  occurs  thert  to  mat  abuudancc,  and  has  ritlirr  not 
yet  been  lomul,  or  h  very  rare,  rlsewhrre.  The  onljr  vxorptiott  oat 
of  Grrnmny,  with  which  !  am  ac(|uaiut<Hl,  u  i  I'^l*™****  tif  llnllWiWi 
origin  in  the  Muiciitn  of  the  Faculty  of  Sciences  at  Toulouse,  wlud^ 
on  rhe  indication  *,(  \\,  L#artct*  I  sttui  enabled  to  examtiie  Vj  lii* 
kindncK;ii  ot'  M,  1  It  consistf  of  an  upptr  t^^t  wtsahiy 

contniiiing  the  |  ;  -  and  last  Bkobrs  m  miu^     *1**7 

all  thr  ciwirnci  >  r      ,    ^t .  {Tttralophodon)  ioHffiro9trim,m*'  ' 

from  M.   (7V//''/«7i/i.)   an^ustuiens,     M.  Lcymrrie         

that  the  upmrnc^n  w  supposed  to  Iists  httn  nmnd  dtliar  in  GMk 
cony  or  I.augurtloc,  but  that  there  was  no  record  of  lbs  saEMt  Im^ 
Itty'.  It  if  not  iniprt>biihle  that  aaotbcr  aosDtkiit  b  §armmA  hj  iIm 
atMMninenai  mentioned  by  Cuvicr  (Oaa.  Poss,  addtt]on%  4lo  edit*  tMi. 
ill.  p.  31 H)  as  harins  been  di»eoverrd  by  M.  Lourtran  al  8«i<iie  m 
the  Subpyreoees.  Two  of  the  molars  are  detcnbed  as  KsTing  ihs 
JV^rsiiflyfarfm-character  of  fotir  ridgi-n  ^  but,  no  figures  hairing  bsiB 
oiveiii  toe  dKaib  art  not  fluJliciently  precis  or  exact  to  odsik  oCany 
oaoided  opiakMi  upon  thi*  »ubjtrct. 

A  aatisftctOTj  geological  Uniiutaoo  of  th«  Eppelsbeiio  defsoail  ami 
Its  organic  eootenta  b  attended  with  some  dilSoiilty*  ^Hie  loose  h^> 
onlwmil  sand  of  which  it  is  connwisd  ia  spread  ont 
lifcs  tha  LAss»  and  the  margin  tbina  tml  (n  anread  owr  •  ^ 
the  "  Lower  Miocene  ''  Mayi'uce  Basin  •»  so  that  whcfv  llw 
in  fs^tart  the  foead  remains  of  the  two  are  liable  to  ha 
But  in  all  iu  leading  featofis  lbs  Mammaliaa  I'kiiiia  of 
imrmbles  that  of  the  Faliinitt  dtpottts  af  Fbaoe  ami 


i  iball  now  ooosi^  the 


of  tilt*  riiuoeiM 
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the  Crag  Mastodon  occurs.  M,  (Tetraloph,)  JrvemeMis,  as  here 
defined,  had  a  wide  range  of  habitat  in  Europe,  embracing  Italy, 
France,  and  England.  The  principal  localities  in  which  it  has  been 
fbund  are— -in  Itoly,  the  Val  d' Amo  (in  great  abundance),  associated 
with  the  Elephant  called  E.  meridionalis  by  Nesti  {Loxod.  tneridio- 
nalis).  Rhinoceros  leptorhinus.  Hippopotamus  major,  with  species  of 
Tapirus,  Sus,  Equus,  Ursus,  Hi/ana,  Felia,  Machairodiu,  &c.* ;  in 
the  marine  "Panchina  inferiore,"  of  the  Lower  Val  d'Amo,  an 
entire  Mastodon  skeleton  was  found  along  with  those  of  extinct 
Whales ;  in  Piedmont  and  Lombardy,  in  various  localities  in  the 
Subapennine  strata  along  the  Valley  of  the  Po,  but  more  especially 
in  the  Astcsan,  Romagnano,  and  Duchy  of  Piacenza,  along  with  the 
M.  (Triloph.)  Borsoni  {M.  Buffonis  of  Pomel),  a  well-marked  ter- 
nary-ridged species,  first  brought  to  notice  by  Abbd  Borson,  and  the 
extinct  Elephants  E.  (Loxod.)  meridionalis,  E,  {Loxod.)  priscus, 
and  E.  (Euelephas)  antiquus,  and  Rhinoc.  leptorhinus.  Hippopota- 
mus major,  &c.  which  occur  in  some  places  in  fiuviatile  deposits 
along  with  species  of  Helix,  Paludina,  and  Clausilia,  and  in  others 
in  marine  deposits  along  with  sea-shells ;  in  France,  in  various  parts 
of  the  southern  Departments,  in  Pliocene  strata,  such  as  the  marine 
sands  of  Montpellier  and  its  vicinity,  the  valley  of  the  Rhone  near 
Lyons  and  Trevaux,  the  Vivarais,  Velay,  Auvergne,  &c. 

Great  diversity  of  opinion  holds  among  the  French  palaeontologists 
as  to  the  association  of  the  mammalian  species  among  which  M. 
(Tetraloph.)  Arvemensis  occurs  in  French  deposits.  I  shall  refer 
briefly,  on  the  present  occasion,  to  the  disputed  cases  at  Montpellier 
or  its  vicinity,  and  in  Auvergne.  Dc  Christolf  has  described  the 
marine  sands  of  Montpellier  and  the  gravel-beds  of  the  contiguous 
basin  of  Pezenas  as  of  the  same  age.  From  the  latter  he  procured 
remains  of  Elephant  which  he  ascribed  to  the  Eleph.  meridionalis  oi 
Nesd,  Hippopotamus  major,  two  species  of  Equus,  one  of  Bos,  and  two 
of  Cervus.  Gervais,  on  the  other  hand,  insists  that  the  graveb  of 
P^^nas  are  of  the  age  of  the  Diluviau  fauna  (Pleistocene),  the  sands 
of  Montpellier  being  Pliocene.  To  the  former  J  he  attributes  Elephas 
primigenius,  Hippopotamus  major,  two  species  q{ Equus,  Bos  priscus, 
and  Certms  martial  is ;  and  -to  the  latter  §  Mastodon  brevirostre 
(Tetraloph.  Arvemensis),  Rhinoceros  megarhinus,  Tapirus  minor, 
with  species  of  Sus,  CervuSy  Ursus,  Machairodus,  Halitherium,  Ho- 
plocetus,  &c.  M.  Gervais  does  not  admit  Elephant-remains  in  the 
Pliocene  fauna  of  Montpellier;  but  there  are  two  circumstances 
which  diminish  the  authority  of  this  opinion  upon  the  subject, — the 
first  being,  that  he  refers  all  the  fossil  elephants  found  in  the  south 
of  France  to  the  mammoth,  E.  primigenius,  of  the  Diluvian  fauna,  of 
which  he  considers  E.  meridionalis  to  be  a  variety ;  the  second,  that 
he  does  not  admit  that  any  species  of  fossil  Elephant  have  been 
discovered  anywhere  in  Pliocene  strata  in  Europe.    He  considers  that 

*  Savi  e  Meneghini  sulla  Geolog.  Stratigraph.  della  Tuscana,  p.  508. 
t  Annales  des  Scien.  Natur.  2  ser.  torn.  iv.  p.  193. 
X  Paleontol.  Fran;,  torn.  u.  descript.  pL  21. 
%  Op.  eit,  toDK  iL  deacript.  pL  3(). 
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in  the  instimces  asserted  by  Groizet,  Christol,  Mattel  dc  Scrf«»  mui 
others.  Mastodon  bones  have  been  mistaken  for  thoM  of  EkflhlBl^. 
But,  putting  aside  the  disputed  French  cnses,  it  will  W  MCO  ID  titt 
seooel  that  there  are  undoubted  iustances  of  the  occttmam  of  n  iiiMM 
of  Mastodon  and  Elephant  in  the  same  strata  in  the  Suhafimiitoe  bt^ 
of  Italy,  and  in  the  Crag  of  Norfolk.  In  Autcrgw^  and  the  Vdmr, 
the  lacustrine  and  regenerated  alluvial  strata  of  all  am,  from  iim 
Miocene  up  to  the  PoiitpIioeeDe,  hare  undergone  fucn  go 
disturbances  from  successive  volcanic  eruptions^  that  gml 
has  been  experienced  in  separating  the  membera  of  llie  nrioi 
more  especially  of  tbe  subdivisions  of  the  PUoocne  and  later 
The  utmost  diversity  of  opinion  holds  among  the 
who  have  paid  most  attention  to  the  later  types  of 
malia  of  Auver^nC)  regarding  the  groups  of  spedes  whidl  viPt  «^ 
existent  at  diiTc'reut  times.  Without  going  into  dctailf,  I  m^ 
tliat  Bravard  has  endeavoured  to  make  out  three  disttnctf 
tlie  Miocene  lacustrine  beds  of  the  Limagne :  lat,  a  J^mrii 
Pliocene  fauna,  characterized  by  the  presence  of  speori  of  J#i 
and  the  absence  of  Elephants,  Horse,  and  ilippopotxiniif ;  2im|,  tm 
EUphantine  fauna,  eooipri^ng  these  genera;  and  «*3rd« 
liona,  in  which  Elephant;*  and  Uhinoceros,  &c.  are 
Pbmet,  on  the  other  hand,  iti  his  lust  detailed  meii]otr»  hjti  atUnpptal 
to  distinguisb  after  the  Miocene  lot  u.^trine  dcpo»its  of  the  IJi 
1st,  a  Pliocene  fauna,  chanietrriied  by  two  vp^ciea  of 
Ithinoceroji,  Sus,  Tiipir,  and  twelve  or  fourteen  tpecie* of  Orru^  lnl 
no  Elc'phnnt;?;  2nd,  an  allnviRl  fauna,  wbich  he  diritlr*  iato  fw 
di.tttnrt  series  of  difFcrcnt  ages :  tbe  one  more  nncienl,  cofii| 
Elrphtm  virritiionalis^  RJiinoccroM  f^ptorfiimui  and  Wkimte 
Jlippojtotamujf  major ^  Tapirux  elfffans,  Unrus  jfidWMV  M«§ 
Mrtfantrreon  latidcnK,  and  two  specie*  of  IWr,  &c, ;  CKe  Mia^ 
ntorc  modern,  consisting  of  Eieph.  primigeniiut,  E.  priaemB, 
cfroa  tiehorAtnus,  If^mna  9pfU^  Cwrvm^  Gneiimritit  Jkc.{ 
there  are  grave  objeetiana  to  both  these  arnuig«iiieiiili» 
the  aaaociation  of  the  »[>ecies  do^  not  correspond  with  what 
elsewhere  in  the  Pliocene  and  Postphoccne  deposits  of  Italy,  ~ 
and  Germanv,  which  are  free  fnim  the  voltawiic  inu 
overwhelmed  and  confused  the  de|iosits  of  Auvergoe.  It 
my  puqiose  on  the  present  oocaaion,  to  nUktv  that,  where  J#.  {Ttirm- 
lopmdim)  jirvtrmeHM  occurs  in  Auver^ne  and  the  Vel«y,  the  SBBit 
fpeoiM  are  mti  with  in  different  localities  as  are  foawl  togrtlMir  ift 
the  eame  llioeene  stratum  in  the  pUins  of  PicdmoaC  md  Lombuniy. 
UMBely,  3/.  {Tntopkodon)  Ihrtoni,  RkinoeffP*  IfptofAiMt,  U^pf^ 
j^lamut  ittajott  and  the  Ei<  ^  illcd  E*  (Laxodom) 

and  E.  {LarmUn)  pri*cut  y  -|»cc3es  of  Tapirm»^  Sm, 

&e*    The  otunmittl  $mmiui  of  ibe  Anmtne 
thoee  which  occtir  m  Im  lidMr  fiuum  of  the  Vil  d^Aitto  is  tttll 

*  Gervals,  qp*  tit,  torn.  L  p*  S6. 

t  nntint  died  bjPomtr'fittlWt.  lie  U8oe.0^otof.diFnapp, 
p.  i;a  ri««f. 
t  F(»i]i«l.  he.  HK  tad  Citilog.  M^bod.  d  Descfiplii;  A&  l«M,  fp..  irt-lM. 
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considerable.  But  it  \a,  at  the  same  time,  to  be  remarked,  that  at  the 
late  Meeting  of  the  "Congrcs  Scientifique"  of  France,  held  at  Puy 
in  Sept.  1855,  MM.  Croizet,  Aymard,  and  Piehot*  were  agreed  that 
the  Mastodon>remains  in  the  Velay  and  Auvergne  were  of  an  older 
age  than  the  beds  containing  Elephant-remains. 

{Mastodon  of  the  Crag.) — I  shall  now  pass  under  review  the  cir- 
cumstances under  which  M,  {Tetralophodon)  Arveniensis  occurs  in 
British  strata. 

First,  in  the  "  Fluvio-marine  "  or  "  Norwich  Crag."  Undoubted 
remains  of  this  species  have  been  discovered  in  this  deposit :  at  Whit- 
lingham  by  Mr.  William  Smith ;  at  Horstead  by  Messrs.  Layton, 
S.  Woodward,  and  Gnnn ;  at  Postwick,  Thorpe,  and  Norwich  by 
Messrs.  Fitch  and  Wigham  ;  at  Bramerton  by  Mr.  S.  Woodward  and 
Capt.  Alexander;  and  in  Suffolk,  at  Easton  and  Sizewell  Gap  by 
Capt.  Alexander.  The  entire  skeleton,  of  which  so  circumstantial 
an  account  has  been  given  by  the  Rev.  Mr.  Layton,  is  stated  to 
have  been  found  on  the  surface  of  a  bed  of  marl,  "  between  the  chalk 
and  gravel,*'  at  Horstead,  without  indicating  the  j)recise  relation  of 
the  bed  to  the  Crag  and  the  superincumbent  blue  clay  or  submerged 
forest-bed.  I  have  examined  the  most  of  these  specimens,  either  in 
original  or  as  casts,  at  the  museums  in  Norwich  and  London,  and 
found  them  all  referable  to  the  species,  as  here  limited. 

Various  statements  have  been  made  by  different  writers  regarding 
the  fossil  Mammalia  associated  iu  the  Fluvio-marine  Crag,  with  the 
Mastodon  or  without  it.  !Mr.  AVilliam  Smith's  celebrated  Whitling- 
ham  specimen  is  said  to  have  been  found  along  with  the  horns  of 
Deer,  and  Crag-shellsf.  Mr.  R.  C.  Taylor  J  mentions  that  the  Crag 
of  Bramerton  has  yielded  "  the  Mastodon,  the  Elephant,  the  Gigantic 
Elk  and  the  Enormous-horned  Bison."  Mr.  Charlesworth  §  states, 
that  bones  of  Elephant  and  other  herbivorous  animals  are  more 
frequently  associated  with  shells  in  the  Mammal iferous  than  in  the 
Red  Crag,  but  he  does  not  mention  what  the  species  are.  Sir  Charles 
Lyell  II,  in  his  memoir  on  the  "  Relative  Ages  of  the  Norfolk  and 
Suffolk  Crag,"  states  that  the  Fluvio-marine  Crag,  near  Southwold, 
has  yielded  the  remains  of  the  Elephant,  Rhinoceros,  Horse,  and  Deer, 
mixed  with  marine,  terrestrial,  and  freshwater  shells  ;  and  that  in  the 
inland  pits  near  the  same  place  he  found  mammalian  remains  asso- 
ciated with  the  Cyrena  trigonula  of  Grays  and  elsewhere.  He 
mentions,  that  "  the  horns  of  Stags,  bones  and  teeth  of  Horse,  Pig, 
Elephant,  and  other  quadrupeds,"  associated  with  Mastodon,  had 
been  obtained  at  Postwick,  Thorpe,  Bramerton,  and  other  locahties 
near  Norwich.  The  tusk  of  an  Elephant  was  obtained  at  Bramerton, 
covered  with  Serpulte,  showing  that  it  had  lain  for  some  time  at  the 
bottom  of  the  sea  of  the  Norwich  Cragl[. 

*  Congr^  Scientifique  de  France,  1855,  torn.  i.  p.  325. 

t  Taylor,  Geology  of  East  Norfolk,  1827,  p.  14. 

t  Loc.  cit.  §  Phil.  Mag.  3r(l  scr.  vol.  vii.  1835,  p.  89, 

11  Geol.  Proc  vol.  iii.  p.  127 ;  and  Mog.  Nat.  Hist,  new  ser.  vol.  iii.  p.  316. 

■f  Op,  ciL  p.  128. 
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Professor  Oweiu  in  the  conspectiti»  of  geuera  tnd  ipeciai 
in  the  introduction  to  his  *  British  Foswil  Mimmaluk'  m 
in  the  \ht  of  ihu  fossils  of  th*'  Phoceue  Flimo-mariac  Cr»t  At 
followinjg^  genoni  iiiul  9pecie$i»  yiz,  Ma^todvn  amffustijrtt*^  Ktfpkm 
primit/rrtiiu,  Bhinoveros  tichorhinua^  St/uus  ffjutsilis,  Ctrwut  ffd^pAwL 
Arricnla,  niut  Lutra.  Hut,  iurimnift'il  |iruhAhlj  by  the  onhuOB  M 
which  lie  iiad  urri^eil,  thnl  tlic  Cra:;  Mnatmlon  wiu  identifml  wHli  iW 
M.  af^ifUsttJen*  of  (^uvicr  and  3/.  iotif/t  rout  rut  of  Kaup,  br  addiw  in  i 
note,  that  all  the  other  auecies,  except  Mtutod^m,  wrrr  proNilly 
derived  from  the  overlying  blue  clfty*.  The  contempowMoof  ■•■»» 
cintioii  of  these  species  is  un((ue«tioDably  in  the  higHw^  demif  ^9'^ 
bable,  as  it  would  include  a  Mioeene  Mastodcm,  along  wttli  a  mi- 
pliocene  Etcpharit  and  Rhinoceros*  and  the  existing  Rrd  IWr,  to  tlie 
same  fauna.  But  it  adinita  of  no  doubt  that  specira  of  the  fmni 
above  enumerated  have  been  found  in  the  Pluvio-mafmc  C*rag«  aad 
it  is  of  importance  to  aseertnin  what  these  «neriea  r^-"-  •--  I 
carefully  examined  the  Kle[»hant-molars  from  the  Cra|:  .  of 

submerged  fore«t-hed,  contained  in  the  different  eoUerUiMi«  ai  Swi^ 
wich,  and  nrrivT<}  at  the  cftueliiftion  that  none  of  them  btkHtpid  It 
S.  prim  iff  rniujf^  the   Maminoih  of  >'  '  ...     ^^ 

to  two  disliiirt  j^jircicR,  the  onr,  /:.  lidl 

occurs  in  vast  ahtuidantH*  in  thr  Val  d 
flephas)  nntiqiius^  which  ik  found  tn 
Piedmont,  in  various  otlicr  p:tr 
"Newer  Pliocene"  freshwtiter  1 
evidenci?  upon  which  these  spcrics  ^ 
the  MHpivL  The  <HTurrei*ce  of  the  - 
(lUnn.  antintiitntis  of  Blunienbach)  m  the  tJniff  wnulil  MMn  etcccd* 
iiigly  improfmhle ;  for,  eU-wbcre,  it  hjui  iuvarii9)ly  been  loet  witli  in 
eonijjauy  with  tlu*  Mammoth,  in  the  northern  fauna  of  llie  GlafU 
Drift  period,  and  uowhi-n-  a»  yet,  upon  undoubted  CTiileoce^la 
cene  formations.  Pn>fe5M)r  Owen  (Brit.  Pa»s.  Mamm.  p.  381) 
that  '*  A!r.  Fitch  of  Norwich  (>o£uie»seM  *>peciineus  of  upper  and 
molar  teeth  of  the  Rh.  lepiorhinm  from  the  freahwttt^  (figaite) 
beda  on  the  Norfolk  coaat  near  Cromer,  which  demcioftnite  Uif  m^ 
eamact  of  this  speciea  m  the  same  deponii  with  the  /SEA.  /icAurAuMa.*' 
The  conteniporaneouji  aMociation  of  the  two  ffperita  in  tbtm 
would  seem  as  imnrobabl.-  n^  thr  oceiirrenee  of  Rk. 
Crai^  and  the  explanar 
of  tne  si»eeimens  f .  T 1 
oommon  OU«f  (Xn/m  <^( 
hftTing  tlao  been  Ibund  in  I  i  > 


I 


A  mo  ,  tuiU  the  uUu^r,  K,  ( JW* 
the  plnltu  of  the  Aatraan^  b 

.  and  b  t)be  lo^calM 

vi'n  of  £nf  land.     Ite 

.!  wUl  be 

/iAiitocema 


'<  ir  in  an  aclTentitkiiit 
I  in  fftipf M>rt  of  tW  nii^K 

re  to  W  foy 


t  MrClMfle 


Ousknnrtk^  la  Miflrif  Hat  Um  bosM  sf 
dniped*  If  wort  freqnieai^r  ■■■ar laied  witk  ibt  tfcalliof  tlit  Ctif  \m 
ittat,  **  in  thai  countj  tbc  ninaaiioa  ia  maaf  plaoM  wMfctli  nali 
•nil  a  touavntttr^  m  wlagM  wtib  laiBCRM  ■ui'miilMiMi  ti  ma4  aMl  fravdL 
thai  ii  tasMMt  dauMi  tefaMifclt  ii»  dnitagabli  tlw 

dUavfil  MMM.*— na.  llM.I»d  «r.  ««l  fiLf. 
p.  121. 
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oonclusiTe  before  the  facts  alleged  could  be  received  as  well-established. 
For  no  fewer  than  eight  species  of  Cervus,  belonging  to  the  sub- 
genera Rusa  and  StrongyloceroSt  with  round  antlers,  have  been 
described  by  the  French  palaeontologists  as  occurring  in  the  Velay 
and  Auvergne,  besides  eleven  other  species  in  PUocene  or  Post-pliocene 
strata*.  Several  species  with  round-antlered  horns  have  also  been 
obtained  from  the  Val  d' Amo,  which  would  seem  to  be  identical  with 
Auvergne  forms  (making  liberal  allowance  for  doubles  emplois  in  the 
specific  names),  and  it  is  much  more  probable,  from  the  agreement 
in  the  other  associated  mammals,  that  the  Crag  species  belonged  to 
one  of  these  than  to  the  existing  Cervus  elaphusf.  Hippapotatnus 
major  and  Rhinoceros  leptorhinusy  if  not  hitherto  obtained  from  the 
Fluvio-marine  Crag,  occur  in  abundance  either  in  the  blue  clay  or  in 
the  ancient  forest  or  Ugnite-bed,  which  immediately  overlies  the  Crag 
in  the  sections  along  the  Norfolk  coast ;  and  evidence  will  be  adduced 
in  the  sequel,  that  these  beds  are  of  the  same  Pliocene  age,  in  so  far 
as  is  shown  by  the  paramount  proof  of  identity  of  mammalian  fauna. 
Taking  together  the  ascertained  fossil  Mammalia  of  these  two  beds, 
they  agree  very  closely  with  the  Pliocene  fauna  of  the  Subapennines, 
viz.  M.  {Tetralophodon)  Arvernensis,  E.  {Loxodon)  meridionalis,  E. 
{Euelephcu)  antiquus,  Rhinoceros  lept&rhinusy  Hippopotamus  major, 
large  Bovidse,  and  large  Deer  with  round-antlered  horns.  Among 
the  Proboscidean  forms  the  principal  exception  is  the  absence  of  the 
Mastodon  here  called  M.  {Trilophodon)  Borsoni  from  the  Crag  and 
blue  clay.  This  species,  which  occurs  both  in  the  Astesan  and  in 
Auvergne  and  other  parts  of  France,  is  so  nearly  allied  to  the  Mas- 
todon of  North  America,  that  the  first  discovered  European  specimens 
were  regarded  by  Cuvier  J  as  belonging  to  that  species ;  but  its  spe- 
cific distinctness  has  been  clearly  established  by  the  French  palaeonto- 
logists, and  its  occurrence  in  the  Crag  or  overlying  beds  may  yet  be 
expected,  if  it  has  not  been  heretofore  overlooked  by  collectors.  The 
species  would  seem  to  be  exceedingly  rare  in  Italy,  since  tooth- 
specimens  referable  to  it  are  either  unique  or  nearly  so  in  the  public 
coUections  there. 

Next,  as  regards  the  "Red  Crag"  of  Suffolk.  Mammalian  re- 
mains were  formerly  so  rare  in  the  "  Red  Crag,"  that  their  abim- 

*  Pomel,  Catal.  Method,  et  Descript.  p.  103. 

t  Genrais  has  exnressed  doubts  respectiug  the  veritable  association  of  these 
living  with  extinct  lorms : — 

"11  est  dgalement  ^  supposer,  que  les  nouvelles  recherches  des  geologues 
d'Angleterre  demontreront  aux  pal6ontologistes  de  ce  pays  que  certains  animaux 
reconnus  par  M.  Owen  comme  6tant  d'especes  actuelles  n'ont  pas  apparienu,  comme 
ils  le  supposent,  a  I'^poque  pliocene.  Tela  sont  le  Cerf,  la  Loutre»  et  le  Sanglier 
ordinaires.  Le  Rhinoceros  iichorhmusy  que  nous  considerons  comme  characteria- 
tiqne  du  pleistocene,  nous  parait  aussi  devoir  etre  raye  de  la  liste  des  animaux 
pliocenes.  On  pourrut  supposer  qu'il  s'est  gliss^  quelque  erreur  dans  la  determi- 
nation des  pieces  osseuses  regarddes  comme  telles,  mais  cctte  determination  est 
garantie  par  la  citation  que  M.  Owen  fait  de  cette  espece  dans  sa  liste  chronolo- 
gique  des  Mammiferes  fossiles  en  Angleterre,  et  il  est  plus  probable  que  c'est  sur 
I'^e  du  terrain  lui-meme  que  Ton  s'est  trompe." — Gervais,  Paleontol.  Fran9ai8e, 
torn.  i.  p.  180. 

X  Oss.  Fobs.  4th  edit  tom.  iiL  p.  375. 
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dancQ  in  the  Norwich  Crag  was  seized  upon  bv  ^Ir.  CWleswortliv  ■• 
fiimtijlnug  a  si^tiificant  dci^iguatiou  for  the  latter  uik1<t  tke  ittiiw  of 
"  Mninmnliferous  Crag/'  But  latterly,  the  excasatiou^  for 
nodules  have  led  to  the  diseoveiy  of  these  reniains  ui  i 
Among  others,  molars  of  3/.  (TetrahphodoH)  ArremennM 
obtmned  in  very  coiisidemble  numbers.  By  the  liberal  kifidiitti«f 
Professor  Henslow^  I  hare  been  enabled  to  exniiiiic  at  Itiwin.'  thmm 
which  are  eontained  in  the  Ipswich  Museum,  yfeemted  to  lliii  ^ 
■titution  by  Mr.  George  Ransome.  They  were  found  in  the  IM  ~ 
pits.  Sonic  of  these  remains  are  now  on  the  tnbU*  beforv  the 
One,  a  very  eharacteristie  speeimen,  conMst*  of  the  greater  pan  ofl 
last  true  niolur^  upper  jaw,  left  side*  It  presents  all  the  iliatiaclif« 
marks  of  M,  {TetralophoJun)  JrvcrurnAUt  tiiiiitljr«  tli«  dim  of 
the  worn  ttibercles  deridedly  nltcniate,  and  tbc  TaltoVB  bloekal  *p 
by  biri;c  outlying  tubercles.  These  **  lied  Crng  **  nioUn  difltt  in  ao 
rcspeet  .spe<'ilically  from  those  found  in  the  FhivifMRartoc  Go^ 
They  are  highly  impregnated  with  ferruginous  infiltration,  umI 
a  vitreous  polish,  very  much  like  that  of  the  Mastodun-iOQlsri 
Periin  Island  on  the  western  eoa^t  of  India.  They  m  nolilllMl  W 
fracture,  but  do  not  present  tbc  ajipraraiirc  of  having  bem  nOiC 
The  fractured  edajes  of  the  enamel  art'  sharp ;  am]  the  only  iii 
of  abrasion  wbieh  the  twth  prwitnt  arr  the  natural  rx*sutta  of 
from  long  ser^iev^  n%  grindrrs.  This  is  a  iHJint  of  ^oisic  impatiamet^ 
IS  indirntivt*  that  they  were  not  washed  mto  the  lied  Cnig  ihH  wi 
•omc  older  Mioeene  deposit, 

Mr.  Chark>8nor(b,  in  hi«  nuMuotr  on  tin*  '*Cllg  of  Sulbtk,**  k^ 
after  enumrrating  the  genrra  of  fossil  1i:»h  that  prertilcd  iatbraaiB 
of  tbc  Hvd  Crag,  adds — "  It  is  hero  al»o  that  we  fir^t  meet  with  tlit 
higlirr  ordrra  of  the  animal  kingdom.  Tin*  ticth  of  tlw*  M^MtcMloti, 
Klephant,  Hipponotanniii,  ami  othfr  Mamtnatia  are  drpoailffd 
the  MofIu4ra  of  this  period,  and  in  addition  to  thrm  1  ouqr 
the  bone!i  of  liirdtt  which  I  have  rrccotlj  obtainod  mn 
IfKalities*/' 

I'rnft^sor  ( >wrn  has  on  three  cx:caston9  drscrilHrd  the  fbnl  MHI* 
mnha  of  the  lie  d  Crng  :  first,  in  I840t ;  next,  in  his  *  BrittA  PWI 
Mammalia 'in  iHlf);  and  latterly,  as  a  Supplement,  iq  No.  47  flC 
the  Quarterly  Journal  of  the  Geologieal  Sticirty}.  lo  orttbcr  hM 
he  included  two  of  the  genera  cited  by  Mr.  Charle«wortli«  to.  Et^ 
p&oM  an<l  flipfmpofainut.  both  being  of  great  tigntftouicr  at 
gnofftic  of  the*  age  of  European  tertiary  strata.  No  tptciaitli  of  m  1 
of  JliuitnjMiawuM  from  a  Red  CfWf  locality,  so  ftf  M  1  m  «i 
has  hitherto  \n-cn  figured  or  dcoonbed ;  and  the  oomrfwmr  of  thii 
mins  in  the  depti»it  cannot  at  present  be  regarded  m  «t 

net ;   but  several  molani  of  fo»&il  £UpAa4,  prncnttwth»        

istir  minenl  coudiiiuu  of  the  mammalian  reiQaioB  of  Cho  Red  Oa^ 
liare  long  been  d(?)>o>iited  in  publie  and  prtrate  eolkedaft 
labeU  as  being  from  Red  Crig  loealitiea  in  Snllblk.    Oot 

•  Ptlil.  Mtf.  3nl  »rr.  Tal.  viU.  p.  iM. 

t  Ana.  4  Mii.  of  N>t.  Hitt.  n.L  ir.  ^  laCw 
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in  particular,  in  the  Museum  of  Practical  Geology,  is  marked  as  being 
from  Felixstow,  and  other  reputed  instances  of  the  same  kind  wiU 
be  noticed  in  the  sequel. 

In  the  •*  Conspectus  *'  contained  in  the  *  British  Fossil  MammaUa,' 
Prof.  Owen  enumerateSi  as  Mammalia  of  the  "  Miocene  Red  Crag," 
remains  of  Ursvs,  Meles,  Felts  pardoides,  Sus,  and  Cervus.  But  he 
adds  in  a  note,  that  "  the  nature  of  the  stratum  renders  the  actual 
age  of  these  fossils  doubtful."  To  the  enumeration  of  the  five  Eocene 
species  of  Cetacea  in  the  same  conspectus,  he  appends  a  note,  "  that 
most  of  them  occur  in  the  Miocene  Crag,  but  there  is  Httle  doubt 
that  they  were  washed  out  of  the  underlying  Eocene  clay."  The 
*' Cetotolites  "  in  question  were  discovered  by  Professor  Henslow  in 
the  Red  Crag  at  Felixstow  *,  which  has  yielded  abundant  mamma- 
lian remains  of  herbivorous  ([uadrupeds.  In  his  late  paper.  Pro- 
fessor Owen  gives  an  account,  more  or  less  detailed,  of  the  remains 
of  twelve  species  of  Mammalia  (exclusive  of  Cetacea)  from  the  Red 
Crag,  belonging  to  the  genera  Rhinoceros,  Tapirus,  Sus,  Equus  and 
probably  Hipparion,  Mastodon^  Cervus  (of  the  subgenera  Dicrano- 
ceros  and  Megaceros),  Felis  (two  species),  Cams,  and  Vrsus.  He 
sums  up  with  the  following  conclusion,  which,  from  its  importance, 
I  quote  in  extenso : — 

"  From  the  foregoing  details  it  will  be  seen  that  the  researches  now 
apphed  during  fifteen  years  to  the  mammalian  fossils  of  the  Red  Crag 
of  Suffolk  have  led  to  the  very  interesting  result,  that  the  majority 
of  them  are  identical,  or  closely  correspond,  with  miocene  forms  of 
Mammalia,  and  especially  with  those  from  the  Eppelsheim  locality, 
described  by  Prof.  Kaup.  In  Suffolk,  as  in  Darmstadt,  we  find  the 
Mastodon  longirostris,  Rhinoceros  Schleiermacheri,  Tapirus  priscus. 
Sits  palaochoerus,  and  Cervus  dicranoceros,  associated  together  in  the 
same  formation  ;  and,  with  these  miocene  forms  of  extinct  Mammalia 
in  the  Red  Crag,  we  have  likewise  a  Cetacean  which  most  closely 
resembles  a  miocene  species  of  that  order,  previously  recognized  in 
the  Crag  or  Molasse  of  the  Continent.  At  the  same  time  there  are, 
as  e.  g,  in  the  Megaceros,  specimens  of  newer  pliocene  or  pleistocene 
forms  of  Mammalia  mingled  with  the  older  tertiary  species  ;  whilst, 
On  the  other  hand,  eocene  forms  of  fish,  as  e.  ^.  Edaphodon,  with 
MyliobatidcB  and  eocene  Crustacea,  have  been  obtained  from  the 
Red  Crag  pits. 

"  As,  however,  several  of  the  ^lammalia  which  occur  in  miocene 
formations  are  also  found  in  the  older  pliocene  deposits  in  parts  of 
France,  it  would  be  rash,  perhaps,  to  pronounce  positively  on  the 
miocene  age  of  any  of  the  above-cited  crag-fossils ;  but  it  is  certain 
that  the  majority  of  those  mammalian  fossils,  and  by  far  the  greatest 
proportion  of  individual  specimens,  belong  to  an  older  tertiary  period 
than' the  Mammalia  of  the  newer  pliocene  drifts,  gravels,  brick- earths, 
and  bone-caves."  {Loc.  cit.  p.  229.) 

In  this  view,  regarded  in  the  most  restricted  sense,  a  very  mixed 
origin  and  complex  character  are  attributed  to  the  Mammalian  fossils 
of  the  Red  Crag,  and  it  would  seem  to  be  open  to  several  objections, 
♦  Quart.  Journ.  Gcol.  Soc.  voL  i.  p.  37. 
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gome  of  which  I  shall  now  sUtc.     Profraaor  Owen,  hiirtaf 
himself  tlint  the  Mnstotlnn  of  the  Crtg  WA^  iihrntinil  with  tii*  Mi 
Bpccics  of  Epjidshcini,  wjw  niUiirallr  prcdispofcd,  whrre  the 
was  at  all  nmbigiious  or  indfrisitL-,  to  rcgnrd  i\n^  rrmaioa  of  thr  Olfccr 
fbsHil  Mniurnnlin  \^i(li  n  Icaniu^;  townrds  a  Mioccni*  or%iiu     Fifil»  M 
regards  the  Hhinoceros ;   the  KurojM'no  f(>*««il  •»|>*H-i«»*  of  tHk 
itit'luding  Acrrotherium^  urt*  nl  nrcscnl  in>  i  mase 

f\i8oJ  synouvJny  that  no  two  living  jmhi  .  A^rt«<i 

the  uuiiibfr,  or  UfKui  the  uAiiies  \^'!iich  uught  lu  be  a|i|ilM  to 
In  coiiHcuiK'nce,  it  in  cxcccdiTiijlv  diftltuh  ti»  arrive al  aoj 
conchiiiion  where  a  fu!^«til  I'  -.  ohkT  that)  thu  Sibcritti 

forms  an  element  <if  the  li  k     fit  the  *  Ikitn^h  Foaail 

malia*/  Profeaifor  Uwett  adopts  the  upiaiou  of  C'hrutut,  tJiat  JU. 
SrAUiermtrcht^ri  aitd  Hfi,  meffarhintts  are  syoonymt  of  tbc  i^M 
8pccics»  the  former  having  been  fomided  by  Kauji  npon  M 
remains  diacorcred  at  Kjipelsheim,  the  latter  by  fi»"-*.ii  -j 
Pliocene  remains  from  Montpellier :  from  hia  laic  in 
appear  that  lie  now  consider?;  them  distinct,  and  he  Irai 
towards  the  opinion  that  tlie  ('rng  molar»  of  this  genua, 
lower,  belong  to  the  Miocene  II him.  Sr/ifriermarkrH^  railier  Uiao  to 
RA,  nt^t/arhmun.  But  without  g<nng  into  detoiU,  it  may  b«  T*o1lH 
that  these  teeth  prevent  no  chnrneters,  so  far  na  thry  bara  liffs 
deacrihcd*  inconsistent  v^ith  their  being  rrfern'd  to  the  mvcsIM 
meffarhirtUMof  the  South  of  France  and  Italy.  The  prrtnnlaffi 
the  baital  "bourn'let"  whieh  (lirtxlol  notntetl  out  as  imt  of'tlw  A 
stinguiifhing  markj»  of  Iiin  Ithm.  mr^arkinuM  :  it  ucnira,  as  ftalal  |w 
Profesj^r  (>wen,  in  the  !«ame  teeth  of  lihin,  ScUriermntheri^  maA  tf 
ia  mot  with  aliMi  in  the  preinokrt  of  the  /tAui./c|ilorAnn0iif  CuyW. 
Further,  it  would  mn-m  to  be  dearly  eaUhlished  now,  that  Ctaricr  «« 
quite  correet  in  eharaeCeriiting  hi»  Rkin,  leptorkinus  ai  licatttiilc  gf  i 
nasal  bouy  iH'ptum»  aud  that  (Mirl^tol  was  milled  by  tlic  dtceytift 
appearano.'  of  a  drawing  in  aa-  <^  peculiarity  to  the  iwj|ioit 

Italian  8])€cimen»  and  confound  m^-  /'VA.^At'tnwt,   'Afft 

arc  al8o  the  ^trougeat  rroands  I 
of  the  Pliocene  aanoii  of  Moi.ii"  uj.  . 
Rhin,  UplorhinuM  of  Ctivier,     The  lied  < 
deacrihed  bv  iVofeasor  Owen,  are  uudoom^Miv  \%r\ 

rding  teeth  of  RAim,  ScAttirrmaeAen  ;  hut  it 
matertaJx  are  not  Mifticient  to  cttablifth  a 
lologica]  identi^cation,  and  that  it  ia  at  prratnt  a«i 
whether  tJiev  belong  to  RAin.  Upf  >  r    or  to 

*^A/ef>riii«eam  of  Raup.     The  mi ^ ^ibcTi^irif 

•  C^.  r»/.  |».370, 

t  Comalia,  la  Diivcrao7't**Ko«vrnei  Etudrt  iurt«!«nit] 
4n  llaB<aiii.ioiD.  vii  p.  9'J}.    lie  I 
poiiladla  tbe  Nnfiirtl  Hi«uiry  Mu«4i  r^y 

«f«KoiiyM|>[  "taipaf  Ihc  Bicdiau  liAc  uf  tt»c 

•f  Iba  lUMd  «  idoU  aol  kvfiaf  bad  aceaH  to  iha 

red  «  fthaiicii  |xiitMiu  ttf  a  drawiaf  of  H  a»  a  npfftaliii 
Coniatla'*  ranaika  oodlrai.  ia  awT  ■■■aallal  lamtl,  tha 
lloB  tiv  CaTiar. 
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the  Red  Crag,  which  Prof.  Owen  refers,  on  the  evidence  of  a  single 
•  upper  and  single  lower  molar,  to  the  Miocene  Tapirus  prisons  of  Kaup. 
Pliocene  species  of  Tapir  have  been  met  with  both  in  Italy  and 
France,  one  of  which  has  been  named  T.  Arvemensis  (Croizet  and 
Jobert),  and  the  other  T.  elegans*  (Pomel)  ;  and  a  supposed  third 
species,  T.  minor  of  Marcel  de  Serres,  has  been  yielded  by  the  marine 
sands  of  MontpelUerf.  The  adduced  evidence  would  seem  hardly 
sufficient  to  establish  that  the  Crag  molars  do  not  belong  to  either 
of  these.  And  so  also  in  regard  to  the  Crag  Suidee  referred  by 
Professor  Owen  to  the  Eppelsheim  species,  Sus  palaochcenis  and 
Sus  antiquus  of  Kaup.  The  Crag  specimens  upon  which  the  identi- 
fication is  founded  are  Umited  in  each  case  to  a  single  detached 
upper  molar.  The  tooth  referred  by  Prof.  Owen  to  Sus  palao- 
cAcerus  assuredly  bears  a  very  close  resemblance  to  the  figure  of  that 
of  the  Eppelsheim  species  with  which  he  compares  it :  but  the  evi- 
dence, it  must  be  admitted,  is  too  hmited  to  bear  out  a  satisfactory 
specific  identification ;  for  aught  that  is  shown  to  the  contrary,  except 
a  slight  difference  of  size,  both  of  the  Crag  teeth  may  belong  to  the 
same  species.  An  extinct  species  of  Sus,  S.  Arvemensis  of  Croizet, 
has  been  found  in  the  Pliocene  strata  of  Auvergne ;  another  supposed 
species,  S.  provincialis  of  Gervais,  in  the  marine  Pliocene  sands  of 
Montpellier  ;  and  species,  as  yet  undetermined,  of  the  same  genus, 
occur  in  the  Pliocene  deposits  of  Italy.  Is  it  certain  that  the  "Red 
Crag"  molars  of  Siu  differ  from  all  these  ? 

iSie  Equus  of  the  Red  Crag  is  stated  by  Professor  Owen  to  resemble 
in  the  molar  teeth  his  Equus  plicidens  of  the  Oreston  Cavern,  re- 
concileable  with  a  Pliocene  origin.  The  evidence  respecting  the 
teeth  of  the  form  considered  by  Prof.  Owen  "  as  probably  of  the 
subgenus  Hipparion "  has  not  been  adduced.  This  subgenus  had 
hitherto  been  regarded  as  strictly  confined  to  Miocene  strata,  but 
Gervais  t  has  attempted  to  distinguish  several  species  from  the  marl- 
beds  of  Curcuron  in  the  Vaucluse,  the  age  of  which,  whether  Miocene 
or  PUocene,  he  alleges,  still  remains  to  be  determined. 

As  regards  the  two  Cervine  Ruminants  from  the  Red  Crag,  the  de- 
termination of  the  form  which  Prof.  Owen  refers  to  Cervus  dicrano- 
cerus  of  Eppelsheim  rests  upon  two  shed  antlers  and  two  detached 
molars.  The  horns  undoubtedly  closely  resemble  those  figured  by 
Kaup  of  that  species  ;  but,  as  Prof.  Owen  states,  a  species  present- 
ing the  rare  character  of  a  similar  bifurcate  form  of  antler,  and 
named  Cervus  australis  by  Marcel  de  Scrres§,  has  been  discovered 
in  the  Phocene  marine  sands  of  Montpellier  ;  and  it  has  not  been 
shown  that  the  Crag  form  differs  specifically  from  it.  The  identifi- 
cation which  is  most  at  variance  with  the  conclusions  hitherto  ac- 
cepted is  that  of  the  shed  antler,  said  to  be  from  a  Crag-pit  at 

*  Pomel,  Caul.  Method,  et  Descript.  p.  84. 

t  Gervais,  Paleontol.  Fran9aiie,  torn.  ii.  p.  4.  pi.  5.  figs.  4  &  5.  Gervais  doubts, 
with  De  Blainville,  whether  the  materials  are  sufficient  at  present  to  prove 
that  these  Pliocene  nominal  species  reallj  differ  from  the  Tapirut  priseus  of 
Eppelsheim.  X  Paldontol.  Fran9aise,  torn.  i.  p.  177. 

§  Gervais,  Pal^ontoL  Franfaiae,  torn.  i.  p.  85.  pi.  7.  figs.  1*3.* 


354  PROCEEDTKCS  OF  THE  GKOLOGfCAL  SOCirTY.      {Aflril  ^ 

Felixatow,  which  Professor  Owen  (in  the  reference  to  Ibe  figwr)  d^» 
scribes  ss  the  **  base  of  the  antler  of  the  MrgacmiM  Wttrmema ;" 
inferred  to  occur  in  a  formation  where  the  majtirity  of  the 
mftlian  species  are  regarded  as  Mioceiu'.  Any  dfti-nntnatioo  f 
ting  from  so  distinguished  a  pnlaeonlologist  m  PrnlV*sor  Oii«b 
he  entertained wilh  the  respect  which  his  gnnt  authoritv cmrries ' 
it*  But  the  specimen  in  qae^tioii^  alttiough  (hkt*  mo«t  of  Ult  " 
the  "Red  Crag^*)  highly  impregitatrd  with  iron,  and  of  cotrreipOMnt 
grn%'ity,  in  encrusted  with  fresh  patches  of  Lepratia  PtaeAii.  TnL 
Busk',  to  whom  I  nm  indebted  for  this  idenii^c^tion,  aftc't  A  cifcM 
examination  of  the  origiuuh  iufomi:)  me  that  tlic  prArly  appctnBCt 
and  transparency  of  the  walls  of  the  cells  indicate  the  mydifm 
of  tbid  marine  Bryozoon.   Other  species  of  the  «ame  genits  tat 


in  abundance  upon  the  fossil  shells  of  the  Red  Crag,  btit  thej  ait 
ioTariablv  more  or  le«s  tinged  with  an  ochreous  colour,  umI  Ibcwili 
of  the  cells  are  opaque.  Instead,  therefore,  of  harmg  bem 
n  Crag-pit  (the  statement  under  which  the  specimen  aaat 
Professor  <)wen)»  it  would  seem  most  probable  that  tC  mn  dnifti 
out  of  the  present  sea»  from  some  locality  off  the  coaati  of  8nftlk 
or  Essex.  Teeth  and  bones  of  Ehphauts  aud  of  other  liilYiJlutfMli 
mamnmli.i,  highly  impregnated  with  iron,  nnd  rnrmi«t«l  wHli  ywiiw 
Bryozoa,  are  brought  up  by  the  dri  txAch^tt 

intcrtals  all  along  the  c*>a*t  from   N  i  A  larp 

number  of  nudars  of  iifephan  {Itoxtni,)  mrrttitomaii$f  preaniliar  t 
highly  vitreous  |Kitish,  heaiy»  and  dark-coloured,  exist  in  Mr.  Fnll'l 
coUcetion  at  Norwich  ;  and  aiiatogouj  remains  are  tti  be  ii>et  wkli  m 
Tariotis  eollectJomi  in  Suffolk  and  T-v.  v  K.t  It  Is  ikiI  a  littie  t9- 
nmrknble,  considering  the  numeror  .  oo«Kt-#ectin 

which  have  been  mnde  by  different  »..i-  **  ■•'  '*■-  ftt* 

ticular  bed«  from  which  these  remains  uC 

vet  been  dctennincd  wilh  precision.  Nit  juithcunr  %-nnr  i«i  ^  nC 
Wn  made  out  of  remain^  of  the  Irinh  Elk  in  stnti  ofaa  nickr  mi 
than  the  jieriod  of  the  Mauimoth,  Sib?ri*n  Bhitioemib  ftod  fTwrnt 
sprhrus  ot  the  GUeinl  fauna:  and  the  pabiKPntolo|i;icaI 
refpiire  to  be  veiy  conclusive  before  the  rang.'  of  thii 
he  extended  to  aa  to  ioclude  the  Pliocenes  of  the 
period. 

As  recanls  the  Carnivora  of  the  "  Red  Crag  ^*  eoaaMtaled  hj  fM 
Owen,  the  evidence,  so  far  aa  it  has  been  publiahedL  ia  of  a  vtfj 
limited  nalurcj  In-ing  coafnied  to  iletacbeii  teeth,  and  ia  adafuile  m 
Itttk  mora  than  the  identiiication  of  the  rrapectiTe  jgeom^  Xa 
Hioeetia  apecied  of  Ursu^  lias  yet  been  oiet  wiili  tii  Eim>{ie.  TW 
tooth  from  a  Red  Crag  pit  at  Newbourn»  nhieh  Prufeuar  0«fB 
giiardeilly  de^eriln^  ai  '*eomewhat  Atnaller  than  Urn  corrcapOQ&if 
hiotb  of  the  Vr»itM»pr!<rus^**  would  correa|iODd  in  iiae  wtlh  that  of  ikf 
l*liocrnc  f  Tfiff  JrrrrnnuU,  found  abundantlv  in  ttalr  mhI  At 
Profcatsor  Owrn  admilf  that  the  caniasiial  teeth 
Kewboum  and  Woodridge,  of  bin  telis  pttrdoide*^  do  not 
from  tlvr  l'Iu>rt*ne  />/<>  parJiHett»U  of  Croisrt  aoJ  Jobert«  SmmA  ia 
A^Tergiir,  md  it  nmiina  to  bo  shown  that  the  fomcr  ia 
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different  from  the  latter  form.  Tlic  remarkable  sectorial  tooth  from 
the  Red  Crag,  wliich,  aeeordiiig  to  Professor  Owen,  closely  resembles 
one  of  the  aneient  Carnivora  eallcd  Hijtenodon  and  Pferodon^  and 
which  he  suspeets  to  be  an  indieatiou  of  an  extinct  osculant  genus, 
hnkiiig  on  the  tnie  Felines  to  the  Hyociia  or  Musteline  family,  has 
not  been  generieally  determined  ;  and  it  may  have  been  washed  in 
from  strata  of  the  Eocene  age*. 

If,  on  the  other  hand,  a  palfEOntolo^st,  having  sallsHed  himself 
that  the  Red  Crag  Mastodon  is  an  undoubted  Pliocene  form,  nod 
finding  the  same  species  in  the  FhiTio-marine  Crag,  were  to  infer  that 
they  were  both  of  the  same  geological  age,  and  if  he  were  tlien  to 
take  a  group  of  some  of  the  well-established  species  ns  a  stilting' 
point,  he  would  experience  httle  difficulty  in  reconciling  many  of 
the  more  doubtful  irmmmalian  species  with  a  consistent  Pliocene 
association.  The  species  would  run  in  the  following  order  :■ — The 
Proboscidea,  M.  {Tet ralophodon)  Jrvernensis,  E.  (Loxodon)  mcri- 
dtonafin,  and  E.  [Eut^tep^as)  a?stifjuit^  \  the  Pachydennata,  RhinO' 
cero^  Ifptorhinuft  or  Rhinoc.  ^- —  ?j  Tapirus  Arteruensi'jf,  and  Equits 
plieidens;  the  Carnivora,  Felis  par  dine  mu^  Urmui  Jrrernenjsijif  and 
jirobably  a  Pliocene  sjiecies  of  Canis,  With  such  an  harmouioua 
agreement  in  the  great  leading  forms,  he  would  naturally  look  to 
Pliocene  forma  for  romparison  when  he  met  with  scanty  and  inde- 
dsive  remains  of  such  a  widely  distributetl  and  extengive  genus  aa 
CervitH,  unless  the  characters  were  so  pronounced  as  to  be  decisive  of 
species  of  an  earlier  age. 

This  is  the  manner  in  which  I  have  been  led  to  regard  tlie  fossil 
Mammalia  of  the  Red  and  Fluvio-marine  Crag ;  and  it  has  appeared 
to  me  that  (where  remains  obviously  of  an  anterior  epoch  have  not 
been  adventitiously  intermixed)  they  agree  generally,  so  far  as  the 
species  have  been  well  determined,  with  the  great  Pliocene  fauna  of 
Italy,  as  exhibited  along  the  valleys  of  the  Po  and  of  the  Arno.  But 
it  must  at  the  same  time  be  treely  admitted,  that  the  materials  upon 
which  the  deterraiuaUon  of  many  of  the  species  of  the  Red  Crag 
Mammalia  at  present  rests  are  so  scanty  and  indecisive,  that  the 
identification,  cither  way,  whether  as  Miocene  or  Pliocene  forms,  must 
be  regarded  as  httle  more  than  approximative. 

There  are  other  considerations  wliich  corroborate  the  Pliocene 
view  of  the  Mammalian  fauna  of  the  Crag.  The  debatcable  species 
referred  by  Prof.  Owen  to  a  Miocene  origin  all  belong  to  genera  that 
are  common  to  the  Miocene  and  Pliocene  periods— such  as  Man- 
iodon,  RhinoceroSf  Tapirus^  Sus,  Cervtus^  and  Feds,  But  of  the  more 
remarkable  types  whicli  are  limited  to  the  Uttper  Miocene  deposits^ 
and  whicii  abound  in  them  alt  over  Europe,  such  a^s  Dinof/ierinm, 
Chalivutheriiim,  JceratheniuH^  Anchitheriunif  Amphivyont  &c.,  not 
a  single  remain  has  ever  been  cited  as  having  been  foimd  in  the 
Crag- deposits.    The  question  naturally  arisc^»  how  does  it  happen, 

*  QiiartCTly  Journal  of  the  GeoL  Soc.  vol.  xii.  p*  337.  fig.  20. 
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if  the  majority  of  tlie  Red  Crag  MAmnutUa  an 
has  bceD  this  selective  admixture  of  speeiea  of  loog-tcfmcd  •*  Ji 
cene'*  genera  in  the  Crag,  and  why  the  esdilttOD  of  tbe  -^"^ 
characteristic  genera  I 

Another  view  may  be  taken,  that,  as  the  Red  Cnm 
and  Crustacean  remains  which   have   been  tiiferrMl  lo 
washed  out  of  denuded  Eocene  deposits,  so  the  Plioen*  i 
of  the  Red  Crag  may  have  had  Miocene  niammjdiaa  raiMin 
into  it,  thus  causing  an  extraneous  adinixtim  imoim  llie 
niATiimaliao  fossihs.     But  it  may  be  asked  in  rtplTt  friioe  un 
Fahmian   deposits^  in  proximity  witb  the  Crag  to  Cagfauid, 
which  such  a  washiug-in  could  have  tnkeii  uIjwy  f    AJnd,  if  tkqpj 
were  transported  from   a  distance,   they  ought  to  »kow  mark* 
Hbrasiou  from  roUing,  which,  so  far  os  my  ub:>ervatioQ  Boea, 
»een  in  a  great  many  of  the  Red  Crag  Miunmiilia  tovbiu  a  ] 
origin  has  been  attributed.     I^tanv  flattened  piecta  of 


biting  a  high  \itreou!i  polijih.  and  bearing  lialfwble  marka  of 
been  lon^  rolled  in  the  sea  among  tbin^le,  have  unqtieftioaaklf  hfim 
met  with  in  the  Crag  ;  but  it  doM  BoC  neeetfarilj  Mkm  thai  tktf 
were  all  washed  out  of  an  older  depottt.  Il  k  ITIflflWffjMt  tifll  Iv 
eifect  may  have  been  produced  by  aUritioo  caufad  If  Ibt  imv  if 
the  Crag-«eA  upon  bones  of  animals  of  the  same  geokf^oal  pmii. 

It  now  remains  to  consider  how  far  the  Cetaotan  famSh  of 
Crag  are  in  accordance  with  the  inferred  Pliocene  character  of 
Land  Mammalia.  Professor  Owen  has  de»cribed  **  CeCoCofilca* 
five  species  of  liat<fnid(t  from  the  Red  Crag,  Ue  slatea  (BriL 
Mara.  p.  527),  that  they  "appear  to  have  baoi  clMil  _ 
•ubJBceut  Eocene  deposit ;  '*  and  the  18016  QfptBMm  If  nptlllid  ht 
note  appended  to  the  "  Conspectus  "  of  Bntish  foflU 
1  have  already  cited.  They  are  there  arran^Kd  Qadtr  llw  hmik  af 
Eocene,  and  excluded  from  the  MtOOCfte  fotadt.  Cctaeai 
have  been  met  with  in  abundunce  in  the  PUocme  dqioriti  of  1 
under  circumstanres  which  leave  no  (h)uht  tliat  tbfT  afr  of  the 
age  as  the  laud-c|uadru|>eds  found  asaorialett  with  them.  I 
already  mentioned  the  case  eutmined  bj  myielf,  whcnr  the  ak 
of  M.  (Trtrtilopk,)  Arrerneiw^t  covered  witli  marine  tticnifiaftiaBi^ 
was  fomid  in  the  '*  Panehiiui  inferiore  **  of  the  lower  Val  d' Ann  near 
Leghorn,  associated  with  the  entire  akcleiou  of  u  i*bale  rgfrfwd  lit 
the  ttaUaii  naturalists  to  PAytetfr,  and  with  Dol^ihii^reeiaiiia.  A  nl 
more  remarkable  and  coocliiflifa  imiance  i»  fumiahed  hy  tlw  ntk 
and  wetl*  known  deposit  of  FUocina  Mammalia  'mwrntip^mA  hj  Cuh 
tcsi  in  the  Snbapeaoiiia  d^ioiita  near  Fiacoiia.  Muatr  PalgnaMv 
is  stated  to  attain  an  elrfatmn  of  about  1700  ht^  abovv  the  InH  td 
the  Adriatic  *,  and  near  It  theft  afa  lower  chTatioos,  Mo«l«  Z^ 
aiul  Delhi  Torassa.  The  nfper  hcdi  in  all  three  ohke,  to  a 
depth,  OQoaiat  of  reddish  calcareons  sands  full  i>f  marine  ohelh 
lielow  theae  there  ^rr  brdi  of  blue  rlay  ('*  Mama  ortulca  '* 


''  --  V 
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loaded  witb  Himilar  shells,  both  htniig  of  the  Subapenninc  Pliocene 
age.  Cortesi  discovered  iu  the  blue  clay^  at  ditt'ereut  [loiutSt  nearly 
entire  skeletons  of  extinct  whales,  referred  by  CuTier  to  the  RorqiiaJa 
i^BdUenopteta  Cortfaii  aod  BaUeaoptera  Cnvierii^jf  and  of  Dolphiua 
allied  to  Phoccena  Orca^  but  ditiering  in  tlie  form  of  the  cranium 
{Phoctcna  CorfesUf,  and  other  sfiecies  unnamed).  Near  the  summit  of 
Monte  Pulgiinsco,  in  the  ovcrlyiut^  stratified  Mnds,  the  greater  part 
of  a  skeleton  of  the  Val  d'Arim  Elephant,  E.(Loj^O(L)  meridionftlU, 
was  diseovered  ;  and  upon  Monte  Za^o  the  origiotd  bkuU,  toj;ether 
with  many  other  bones,  of  the  individual  Rhinoceros  upon  which 
Cu^ier  fnunded  bis  Rhinoc,  hpforhinus  as  distinct  from  H.  tivho- 
rhinuft.  The  Hhinoceroa  skektou  was  found  in  the  sandy  strata,  but 
resting  immediately  upou  the  blue  clay,  and  with  uj)wardsot'2lH>fL-et 
of  strata  above  it.  I  was  enabled,  by  the  kind  f>ei'nji8Hion  of  Dr. 
Emilio  Conialia,  to  exambie  the  fine  collection  of  thesse  Monte  Pul- 
gnasco  remains  deposited  in  the  Natural  History  Museum  id  Milan, 
including,  among  others,  the  palate  speeimeu  of  the  Elephaiit  de- 
scribeil  by  Cortesi  J,  which  I  found  to  be  identical  witb  E>  [Ltjxodon) 
mendiona/is  of  the  Val  d*Arno  and  Fluvio-marine  Crag. 

Here  are  two  cases  of  the  association  of  Pliocene  Cetacea  with 
terrestrial  Mammals,  under  circumaiances  where  extraneous  admix- 
ture is  inadmissible,  ('etacean  remains  were  long  ago  described  by 
Cuvicr  from  the  Crag  of  Antwerp*  §.  Lyell  foynd  in  the  same  fonna- 
tion  numerous  specimens  of  bones  iiaid  to  be  q(  Ma^tjenopteru  and  Z(- 
phiun^  which  bore  no  marks  of  rolling  as  if  washed  out  of  older  beds  ; 
and  he  inferred  that  the  animals  to  which  they  belonged  once  co- 
existed in  the  same  sea  with  the  associated  Crag  Mollusca  '[.  He 
considers  the  strata  to  be  Older  Pliocene,  equivalents  of  the  lied 
Crag  and  Coralline  Crag. 

Profeaaor  Owen,  in  his  late  memoir,  enumerates  some  additions 
to  the  Cetacean  remains  from  the  Red  Crag  described  in  the  *Uritish 
Fossil  Mammalia,'  Among  these  are  portions  of  an  upper  jaw  very 
closely  resembling  the  Dioplodon  Becanii  of  Gervais  {Zipkius  of 
Cnvier),  and  **  water- wnrn  teeth  corrc'^ponding  in  ^ize  and  form  *' 
with  those  of  the  Ilojdoceius  craMidet\«^  an  obscure  and  as  yet 
imperfectly  detennined  form,  provisionally  so  named  by  Gervais^, 
from  the  Aliocene  Faluns  of  La  Urorae.  Another  supposed  species 
of  the  genus,  named  Ilopioretun  carmdejuf  by  the  same  paheonto- 
logist,  is  founded  upon  specimens  procured  from  the  Pliocene  sands 
of  Montpellier.  The  Crag  **  Cetotolites  "'  (i.  e,  the  same  species) 
have  nowhere  as  yet  been  described  as  occurring  in  Eocene  beds  in 
England  j  and  the  whole  bearing  of  the  evidence  would  seem  to  in- 

•  Diction.  UniTcra.  d'Hlitoire  Natur.  torn.  ii.  p.  443. 

t   Op.  cit,  torn.  It.  p.  634. 

X  Curteii,  op,  cit,  p.  68.  t.  G.  f.  1, 2.  i  Osa.  Fos8.  tt>m,  v.  p.  352. 

jl  Quart.  Joara.  Gcol.  Soc.  vol.  viii.  p.  281  i  and  Manual  of  Geology,  5th  edit. 
p.  174. 

f  Paleont.  Fran?,  toin.  i.  p.  IGl.  Gervais  throw*  out  a  suggesiion,  that  his 
iiophettm  m^y  have  a  coimeitoit  with  ttie  BaianodftH  of  Professor  Owen ;  but 
doe*  not  eat«r  into  a  detailed  couipansou. 

•        2c2 
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dicatc,  thnt  at  least  a  conjiiderabte  part,  if  not  the  wtiale,  of  thtf  **  VUd 
Crag"  Ci'tacea  are  of  the  ttauic  age  as  the  associated  tciTOtiiil 
llerbivora. 


2sn| 


[Sioce  the  preceding  pages  were  in  type»  1  have  had  ao 
nity  of  examining  specimens  in  some  of  the  principal 
EA»ex,  SufFolk,  and  Norfolk,  which  throw  hght  upon  sooM  of  tiw' 
pointii  discussed  above.     In  the  Town  llali  of  CokheaUr  IhcviitA 
fine  specimen,  comprising  both  niAxillary  booos  of  4  jroto^  J 
{EtteUpk.)  anfitjvus,  and  presenting  the  kit  milk-inolar  (tnt  ^ 
place.     Tlie  matrix  is  very  ferruginous,  and  the  bocies  and  to 
of  a  dark -chocolate  colour,  with  a  vitreous  polish.     It  was  di 
up  from  otr  the  *'  West  Itocks  "  on  the  Essex  coast ;  and  it 
in  its  mineral  condition  the  large  Ccni'ine  horn  reputed  to  be 


Crag-pit  at  Felixstow,  and  referred  by  Profcwor  Ovoi  to  Ms^mgerm 

above,  p.  3^>4). 


(         . 

In  the  rich  and  vahmblc  collection  of  Red  Crag 
to  Willinm  Whincopp,  Esq.,  of  Woodridgr,  thrrc  at*  two  opficr 
lluee  lower  molars  of  a  species  of  UtppotArrium  from  the  Knl 
piiH  at  Suiton,  They  bear  a  close  reseinblauoe  lo  the  Mi 
ffractle,  Khu]),  from  Ep|>eUheim.  The  luse  eolledion 
molars,  upper  and  lower,  of  the  genus  RAimiKtr^,  out  of 
upper  antopennUimate  milk-molar)  agrees,  in  most  of  tho 
with  an  onginal  specimen  of  a  correhponding  toolh  of  MAti 
ScAteiermacheri  from  Eppelsheiui,  with  which  it  wis  oonMuml.  Jdr. 
Whincopp  also  posaeases  an  upper  majiillary  booe  oonlaining  a  ■rm 
of  the  molar  tfeth  of  Hyracuthrrwm  Ifpanrnum  i  abo  detadird 
molars  apparently  of  the  smaller  species,  liyritc,  amitmim^ 
to  have  i>cen  procured  from  the  lied  C*rag  at  Folixatov, 
these,  Mr.  Whineopp  ptvssesses,  first,  8C%*cfiil  perfect  CcCmumi 
resembling  those  referred  to  Hoptocrtu*  by  Genrats  j  2kMUj»  t^ 
inarkable  molar  teeth  of  a  form  which  has  not  hitherto ' 
as  a  British  fos»il ;  and,  3rdly»  numerous  lemaiiia  of  Bod  Cm^Dd^ 
phinidit. 

In  the  rich  collection  of  Edward  Aeton.  Tm%.,  of  Ci 
there  are  »pecimenii  referable  to  both  s|>< 
reputed  to  be  Irom  Red  Crag  localities  u.  ^.^.^.^,  ^..^^. 
Tkfitma  and  HAinoceros,     Mr.  Actoo  alao  puiMaaai  a 
p«r(^  antepenultimate  triu»  molar  firoia  tha  lowtr  jm  of  M,  (1^ 

trahpAodtm)  Arrernfntis,  iboWUIg  lilt  pOOldiv  chlflBtm  of 

species  strongly  marked*. 

In  neither  of  these  collections  did  I  obaore  any  fptcbDe 
able  to  M*  {TrtratopA.)  lom^ifMiriM  of  Eppdshfsm,  oor  lo 
oahar  nuunmatmn  fcniera  of  tho  Upper  MioMt  period^  fi 
in  a  preccfling  paragraph  as  being  usually  juwociaud  with 
cies  (p.  35.'»).     It  is  manifest  thai  the  llyracothvnaii 
have  beru  derived  from  brokcn-up  Eocene  deposits ;  and  tho  tcttk  of 

*  In  Mr.  Wbiacopp't  eoQcctJoo  there  is  a  very  bcautifal  ly  in  join  af  a»  lasasi 
n  of  aa  aatcysaolilMest  BMer  ■Wr-aolar.  fnm  the  Bed  Cnf,  rlaaif  m> 
ibtiat  ^^  ■psrtaawijpmd  br  CMmi  aod  Jobssl. 
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Hippotherium  intlirate  a  similar  inferencp  of  Miocpne  remains  being 
mixed  up  witb  Pliocene  fiirms  in  the  rtcmistructed  materials  of  the 
Red  Cratf  deposit. —U.  F..  Oct.  20th,  IBri/.] 

Condusion. — On  a  review  of  the  various  facta  and  considerations 
discussed  in  the  precediup  pages,  it  seems  clear  that  the  Mammalian 
fauiia  of  the  Fluvio-marinc  Crag  is  of  a  Pliocene  age.  The  un- 
doubted association  of  M.  (Tetrahph.)  Arvernends  and  of  ^.  {Lo:t- 
odon)  meridionalis  in  this  deposit  admits  of  no  other  inference.  The 
mixed  contents  of  the  Red  Crag,  including  mammalian  remains  of 
diiferent  strata  from  the  Eocene  period  upwards,  are  inferred  to  have 
been  deposited  in  the  reconstnicted  strata  also  within  the  Pliocene 
period;  since  3/.  {THrahph.)  Atvernenms^  which  occurs  so  abun- 
dantly in  the  Red  Crag,  has  not  been  met  with  anywhere  on  the 
Continent  of  Europe  except  in  deposits  of  a  Pliocene  age.  The  Red 
Crag  sea  appears  to  have  breached  a  previously  established  and  popu- 
lated Pliocene  land,  and  to  have  buried  the  bones  referable  to  various 
epochs  in  the  same  sea- bottom. 

In  the  preceding  remarks  I  have  purposely  excluded  any  reference 
to  the  shell-eindence,  and  confined  the  comparison  strictly  to  the 
Mammalian  Fauna,  The  MoUusca  have  unquestionably  been  wielded 
as  a  most  powerful  exponent  of  geological  ehronologyj  and  of  the 
successive  physical  changes  which  have  taken  place  on  the  surface 
of  the  earth.  But  it  will  hardly  be  denied  that  the  evidence  pre- 
sented by  Mammaliati  remains,  when  obtained  in  ftuffieient  variety 
and  abundance^  is  of  greater  significance  as  a  test  of  contempora- 
neous formation  in  geology,  or  the  reverse: — 1st,  Because  Mam- 
malian genera  and  species  are  everywhere  shown  to  be  of  more  limited 
duration  in  time  than  the  Mollusca  ;  and,  2ndly,  because  from  the 
vastly  greater  complexity  of  their  relative  functions,  they  are  much 
more  susceptible  of  being  affected  by  the  altered  climatal  conditions 
which  are  necessarily  involved  in  every  great  physical  change,  and 
which  conduce  most  to  the  extinction  of  species. 

The  conclustona  to  which  the  comparison  has  led  are  r^ — 

1.  That  the  Mastodon- remain  a  which  have  been  met  with  in  the 
**  Fluvio-marine  Crag  "  and  '*  Red  Crag  "  belong  to  a  Pliocene  form, 
Mastotlon  {Tttralophodon)  Arvernensis. 

2.  That  the  Mammalian  Fauna  of  the  Fluvio-marine  Crag  bears 
all  the  characters  of  a  Pliocene  age,  and  is  identical  with  the  Sub- 
apennine  Pliocene  Fauna  of  Italy, 

3.  That  the  Red  and  Fluvio^marine  Crags,  tested  by  their  Mam- 
malian Faunai  must  be  considered  as  beds  of  the  same  geological 
age. 

[The  sequel  of  this  paper,  Part  2,  "On  the  species  of  Elephant 
found  fossil  in  England,"  with  remarks  upon  the  associated  Mam- 
malia, will  be  communicated  at  a  ftiture  meeting  of  the  Society.] 
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to  t!ie  notice  of  thf  Socictv  this  small  Decapod,  which  has  hccu 
kindly  lent  to  the  Geologicaf  Survey  by  E.  Higgiiis,  Esq.,  of  Birken- 
head. 

TROPtFEa  L^VIS, 

Cfjrapaee,^-Th^  cnrnjmce  iu  this  specimen  (fig.  1,  6,  &  fig.  3)  is 
somewhat  ilattened  and  subrectangular,  and  has  the  posterior  angles 
slightly  produced ;  the  length  ia  rather  more  than  3  lines,  and  the 
width,  which  is  pretty  constant  throughout,  2J  Ibies ;  it  has  three 
longitudinal  ridges,  oue  Bietliau  and  the  otiiers  nearly  parallel  to  it, 
but  rather  sinuous,  and  about  cquidistatU  between  it  and  the  lateral 
margin  of  the  carapace,  which  k  sUghtly  thickened  and  crenulated, 
a»  are  also  the  ridges. 

&  3. — Tropifer  Ivsvk^Jrom  the  Lim  Bone-bed  at 
Au^t  Passage. 


Fig.  2. 


Fig.  3. 


Kg.  I. 


Eiilar^d  view  of  the  specimen  ;  the  nnturftl  Satigth  it  ihown  by  the  line 
at  the  tsiile,  a,  Prapnent  probahjjr  of  Dne  of  the  limb*  ;  h.  Carapace  { 
c.  Four  abdominal  BepmentB. 

Fi^.  2.  Two  of  the  abtlominal  fegineius  ;  magniHeil  ; — a,  the  fu^t ;  A,  the  second 
aegment. 

Fig.  3.  Side-view  of  the  specinienr  in  ODtUne,  magnified. 

The  cervical  ftirrow  is  distinct,  cutting  the  median  ridge  at  a  little 
more  than  one-third  from  the  posterior  end  ;  its  general  direction  is 
outwards  and  forwards  to  the  edge  of  the  carapace,  which  it  meets  at 
about  two-fifths  from  its  anterior  end  ;  each  half  is  di\dded  into  two 
portions  by  the  lateral  and  longitudinal  ridges :  the  outer  portion  is 
straight  and  the  inner  eur^-ed,  with  the  convexity  forwards,  and  from 
its  most  advanced  point,  an  indistinct  line  runs  forwards  and  inwards 
to  the  central  ridge,  gi^  uig  rise  to  a  deltoidal  figure,  in  which  the  acute 
angle  ib  anterior. 

The  front  edge  of  the  carapace  is  imperfect,  but  enough  remains 
to  show  that  it  is  truncate  and  emarginate  beucath  the  lateral  ridges, 
and  rather  outside  of  them,  for  the  reception  of  the  large  eyt&*     One 
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of  the  eyes  \a  preserved,  and  appears  to  be  spherical*  and  about  liaif 
a  line  m  dmnieter. 

There  is  uo  appearance  to  indicate  any  prolongation  of  tbe  froirt 
edge  into  a  rostrum  ;  nor  are  there  any  portions  of  the  miimmm 
remttiuing.  The  posterior  edge  of  the  enntpoce  is  aUo  tmujjaaaitB  (ta 
receive  the  first  segment  of  the  abdomen);  the  ridges  end  wktuf^f 
upon  it,  without  being  produced  into  any  spines  or  proloontMi. 

With  the  exception  of  an  oblong  tumidity  on  either  Mile  of  tlir 
anterior  end  of  the  median  ridge^  there  are  nu  piinctatiimSi  tulMinilA'* 
tions,  or  sculpturings. 

Abdoininal  s€gmeut$, — Of  the  abdomen,  which  is  raiherilnimBedi, 
four  segments  only  are  vihibk\  measuring  in  all  two  lines  in  Wngilh; 
but  the  probability  is,  that  the  remaimteftfe  concealed  in  thrinatrit, 
III  nil  thoae  pre^Mit,  the  articular  facet  if  SllK>oth»  but  the  pcistenor 
portion  of  the  first  segment  is  rlevatcfl,  and  covered  with  small  tabrr* 
culatian§,  and  in  the  succeeding  segments  it  has  a  median  nil|ee  and 
lateral  pronvinenees  corre*»|Kjn(hng  to  thojw  ufMin  the  carapace  (tg.2)« 

In  the  seconiJ  segment,  the  eynnieraart^snioiithand  tinoraamf9tid» 
and  bent  down  at  right  angles  to  the  tergum, whkh  preaenU  a 
ornamentation.  In  each  half  of  the  tergum  ihete  are  two 
triangular  elevations  :  the  base  of  the  lamr  and  antisrior 
sponding  with  the  lateral  ridge»  the  apex  neing  oomiate  vith  tbrce»> 
trnl  ridge ;  white  in  the  posterior  triangle,  the  base  constitntn  0» 
hinder  portion  of  the  ntedian  ridge  and  the  apes  of  the  outer  ridpe; 
each  of  these  elcTations  is  tnberculated,  and  the  inaces  between  thitt 
are  smooth.  The  remaintng  segments  present  uight  tBodificatiMib 
but  are  essentially  similar  (fig,  l*  e). 

The  carapace  is  not  overlapped  by  the  first  segment. 

Ltmfig. — Tlie  few  portions  of  limbs  remaining  are  fragmealaij* 
They  arc  subtrigonal  and  several  time*  longer  than  broad. 

Locality* — The  snecinien  under  notice  was  found  In  a  copeoiliK 
mass  from  the  Lias  bone- bed  at  Aust  Pansage. 

AffiniiieM. — Although  the  carapace,  in  conae<|nenee  uf  tta  flatnesa 
and  the  production  of  its  posterior  atiglcii,  preneuts  a  facica  ool  tdj 
dissimilar  froui  that  of  some  Sloniapod;*,  Nuch  aj  certain  apecjta  of  tW 
seous  Eriethtjt,  the  general  characters  of  the  spedmoi  are  Uwtt  sf  • 
Uecapod  ;  for  it  differs  from  the  Stomapods  in  poaacaaiura  dufiOTIVH 
c^l  furrow,  exteniling  right  across  the  carapace*  md  mywBag  iltnte 
a  cephalic  and  a  scapular  portion.  This  eharacf er  doea  nut  oerar,  aa 
for  as  1  am  aware,  in  anv  of  the  Stomspoda ;  nor  oo  camrianng  it  wkh 
the  recent  sficcies  of  this  group,  can  i  find  any  of  these  with  iha 
abdomen  similarly  ornamented. 

Turning  nest  to  the  tour  great  dirisimis  of  the  Mmerwrm^  1  tlMak 
that  we  may  at  once  exclude  that  of  the  TAaioM^iidtt,  raiiUMamwmdk 
genera  as  CaUiamitUn  and  TAa/oaftaiM^  in  which  the  slender  ana  oo»> 
pressed  abdomen,  the  alight  integmneiil,  &c.  are  characters  dtt«ctlj 
opnosed  to  iljo»e  uf  our  snecimeo. 

In  three  families  of  the  dhriiioii  termed  by  M.  ^tilno-Kdwmnle 
«•  In  $alko<|ttea,"  Tia.  the  CrmmgcmJa,  the  Jt^ndtr,  and  the  Pwim- 
momuia^  tbin  ii  no  diatinct  cmical  groove,  while  in  the  fowtlw  tki 
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PeneidtSy  although  certain  forms,  na  Stenopus^  possess  one,  the  other 
characters  are  quite  dissimilar;  moreover,  the  flattened  scale  above  the 
antenti«e,  eharacteristic  of  all  these  lamilies,  appears  to  be  wanting  in 
our  specimeo,  for  I  ain  inclined  to  consider  the  long  subtrigonal  frag- 
ment lying  in  front  of  tlie  eye  (and  which  possibly  might  be  regarded 
as  sucb)  as  a  portion  of  one  of  thelimba,  which  has  been  displaced. 

Neitlii-r among  "lea  Cnistaces  Cuirass^es"  can  it  be  referred  to 
either  of  the  g«nera  Gaiafhea^  Erifon,  or  Palinuntsi  its  general  cha- 
racters distinguish  it  from  the  first ;  the  material  difference  in  the  width 
of  thf  carapace,  from  the  second;  and  the  general  form  of  the  body, 
together  with  the  absence  of  spines  on  the  carapace,  and  more  especially 
of  the  two  prominent  horns  extending  over  the  eyes  and  base  of  the 
aiiteniire,  from  the  last. 

The  flatness  of  the  carapace,  and  the  remoteness  of  the  ejea,  are 
points  of  agreement  with  the  genus  *Vey//arw* ;  but  on  the  other  hand, 
in  this  specimen  at  least,  there  are  no  traces  of  the  large  expanded 
antennfie,  which  are  so  coHspicuous  in  the  latter.  With  regard  to  the 
last  division,  that  of  the  A»tacid(e,  we  need  only  select  for  comparison 
the  genus  Nepkrops,  which  has  a  similar  cervical  fyrrow,  a  median 
ridge,  running  the  whole  length  of  the  carapace,  and  two  parallel 
lateral  ones  on  the  hinder  half.  In  addition  to  this,  the  abdomuial 
segments  have  very  similar  scnlpturiugs.  The  position  of  the  eye, 
however,  in  NepAropSy  the  convexity  of  the  carapace,  and  its  being 
overlapped  by  the  first  abdominal  segment,  are  important  differences. 

In  conclusion,  I  would  remark  that,  although  the  characters  are 
sufficiently  well  defined  to  render  the  genus  and  species  identifiable 
by  the  description  and  figore  given,  and  although  in  some  respects 
there  are  hidicatioiis  of  an  affinity  with  Nepkrops  and  Sct/i/ams,  I 
do  not  think  the  evidence  aufiicienl  to  justity  me  in  assignmg  it  to 
any  existing  genus  of  the  Macmra, 

I  therefore  propose  to  constitute  it  the  type  of  a  new  genus,  with 
the  appellation  of  Tropi/er*^  with  the  following,  for  the  present  necea- 
earily  incomplete,  characters  : — 

Carapace  tlattened,  ket'led,  shghtly  longer  than  broad,  truncate 
in  front,  and  having  the  posterior  angles  slightly  produced;  ejft§ 
large,  remote;  abdomen  somewhat  flattened,  sculptured. 

The  specific  name  IcevU  is  in  allusion  to  the  smoothness  of  the 
carapace. 


2.  Description  of  a  New   Crustacean  (Pygocephalus  Cooperi, 
II Hjcfe^)  from  the  Coai^-Measv RES.    By  Prof.  Huxlky,  F.E.S., 

[Platk  XIII.] 

The  following  account  of  a  very  remarkable  new  Crustacean  has 
been  drawn  up  from  the  examination  of  three  specimens,  two  of 

•  From  rpdwitt  ktftt  vad  fip*»tt  I  Afor. 
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which  are  the  proj>erty  of  R.  S.  Coop«r»  Ewj„  of  RU«tOQ,  mimk  Am 
third  bi'ltmgs  to  the  Mnnchester  Museum.     Tlie  lAAt-meotkNMd  !• 
the  most  perfect,  and  ninv  therefore  Eie  convenient  I?  dcKcribtd  fint,    ^ 
as  No.  1  (PI.  XIH.  %  i).  ■ 

It  was  obtained  from  the  coal^shales  at  Medlock  Pkric  Bfidgf^ 
and  consists  of  an  iroustone-nudule  sphl  into  two  piecct,  •  Ivptr 
atid  a  smaller.  The  face  of  the  latter  exhibits  ft  relief  of  tht  fiMnl, 
uliile  the  opposcnl  surface  uf  the  Urger  piece  picwoti  tlie  earn- 
spunding  cast.  £xchi!iive  of  the  appeiiilages,  what  we  mar  <^  tht 
body  of  the  fossil  (fig.  1  a)  me&^uroii  about  Ij  inch  iu  Letifrth,  and 
has  a  width  of  rather  more  than  fths  of  an  inch  at  ita  wideat  pi&ft* 

The  one  end  of  the  body  (fig.  I  i^,  f)  is  ranch  bronder  thma  tlw 
other,  and  has  the  form  of  a  semicirculnr  di^L,  the  l>aM*  of  the  fcitii* 
eirck  forminr;  the  widest  part  of  thr  body,  anil  hetng  aboQt  half  bb 
inch  distant  from  the  Bnmmit  of  its  cnne. 

The  opposite  end  \\ti^  the  appearance  of  a  nuadrate  disk  (•),  ftbovl 
A  inch  loii^  ;  and  between  this  quailrate  ditik  and  the  ncmicifCQlv 
msk  just  described  lies  the  central  {Kirtiun  of  tlie  body  (*)  dtfwM 
into  a  aeries  of  segments.     Two  pain  of  appendagdi,  one  Ingr  (r) 
and  one  tmall  (f),  are  attached  to  thti  extremity  of  the  otia^ 
disk,  while  a  number  of  slender  Umb0  ive  ttMUiectMl  with  W 
of  tlie  segmented  part  of  the  body,  the  fovor  pairs  nearer  the 
disk  being  directed  toward;*  that  cud  of  the  body,  while  til* 
pass  more  directly  outwards. 

The  semieireuinr  di^k  ('-)  b  traversed  by  a  strong  traniTrrse  6f<^ 
pressinu  about  the  middle  of  tta  leng:th,  which  diridet  it  into  a  wide 
proximal,  and  a  narrower  distal  tnirtion.     The  latter  is  convex  itt  the 
direction  of  the  lon^  axi^  of  the  body,  and  preaenta  •  litlU 
on  euh  aide  of  the  median  line  cloae  to  the  transrerie 
The  periphery  of  the  distal  portion  haa  the  form  of  a 
■eparatea  by  a  correaponding  groove  from  the  rr«t  of  the  upper 
Ihee,  and  by  another  groove  from  the  line  of  juiictiou  of  Im  if 
and  lower  lurfaces  («.).     On  cleanng  away  the  matrix  at  fiir  «■  VM 
practicable,  1  found  the  under  9ur^aoe  of  this  part  to  he  far  mMt 
convex  than  the  upiuT,  and  to  preeent  a  tranavene  line  apparendy 
todicating  the  hcnimiary  of  a  tegment.     In  consrf|acnee  at  tta  eoft* 
vexity  inferiorly.  tliis  portion  of  the  body  haa  a  thiekacaa  «f  ai 
much  ax  |th»  of  an  inch. 

The  proximal  |M>rtiou  of  the  aemidrcokr  diak  appeaia  to  ba  aoai^ 
what  cruHhed  :  it  ia  dirided  by  two  well-lMrM  kMlgiladi 
siann.  which  converge  from  the  endi  of  the  trmavcrat 
into  a  central  lobe,  narrower  proximally  than  diatallj,  and  two 
oneiv  whoae  wider  extreioitiea  are  tumetl  in  the 

The  proximal  half  of  tlia  i|Badrate  disk  («) 
lateral  emineoeai^  acpanled  by  a  slight  depreanom  whidi,  liVe  iIm 
distill  half,  ia  obicuffd  by  poHions  of  the  matrix,  Tlia  lafgrr 
lateral  appendage  (t^,  f)  attached  to  the  diatal  Half,  &»«  on  tbe  ndht 
tide,  roinposi*d  of  a  ihort,  wide,  haaal  artictiiation,  with  w|ik£a 
(|nadrate  joint,  produced  mto  a  npine  at  its  outer  and  clIaCAl  i 
prrsenting  a  convex  o^itet  curve,  is  articulated.     A| 
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tiuuoiis  witlj  the  iiiuler  edge  of  this  joint,  is  a  flat,  broutl  plnte  {t")t 
with  Rti  oval,  distal  contour,  and  presenting  what  appear  to  be 
tranes  of  a  fringe  of  seta?  on  one  side.  Regarding  the  cjuadrate 
joint  and  this  plate  as  one  part,  they  form  a  scoop-Hke  8cah\,  j  inch 
long  by  I  inch  wide.  Lying  in  the  hollow  of  the  scoop,  and  articu- 
lated either  with  ita  base  or  with  the  basal  joint  itself,  is  a  fusiform 
mass  (•/)  divided  by  two  constrictions  into  three  joints,  the  middle  one 
bein^  shortest  and  snh quad  rate,  while  the  inner  and  onter  are  conical. 
The  ontermost  pas>*es  into  a  cylindrical  niwltiarticulate  iilament»  whose 
extremity  h  bnried  in  the  matrix.  A  longitudinal  p^roove  furrows 
the  outermost  articnlfttioM  and  is  continued  on  to  the  filament,  giving 
riae  to  an  appearance  of  division — but  I  believe  this  to  be  acci- 
dentiiL 

On  the  left  side  the  appendage  has  a  similar  structure,  but  is  less 
pert'eclly  prescned. 

The  small  appendajres  (i')  of  the  quadrate  disk  lie  between  the 
large  ones.  They  consist  of  two  proximal  subeyliodrieal  short  joints, 
which  do  not  equal  more  than  half  the  length  of  the  scale  of  the 
outer  apjiendage ;  beyond  these»  traces  are  visible  of  another  joint, 
and  of  a  long,  muUiarticulate,  ternihial  filament. 

On  the  one  side  of  the  specimen,  the  matrix  comes  close  up  to 
the  edge  of  the  quadrate  disk  ;  but  on  the  other,  an  elonj^ated,  nar- 
row plate  (rf)j  with  a  somewhat  excavated  anterior  marj^in,  joins  it 
at  the  base  of  the  scale-like  appendage.  This  plate  is  exposed  for 
about  ^Uuls  of  an  inch  in  width  and  =^ths  of  an  inch  in  length.  Its 
outer  margin  iy  straight.  Hud  slopes  outwards  s*j  that  proximaliy  it  is 
f^ths  of  an  inch  distant  from  the  axis  of  the  specimen,  while  distally 
(or  at  the  base  of  the  scale)  it  is  only  |  inch  distant  from  the  same 
imaginary  line.  A  narrow  triangular  space,  occupied  by  matrix, 
is  left  by  the  divergence  of  the  plate  from  the  central  part  of  the 
body,  and  lodges  three  of  its  appendages  on  this  side. 

The  central  part  of  the  body  (a)  measures  about  half  an  inch  in 
length  ;  it  is  narrowest  towards  the  quadrate  disk,  widest  at  the 
ojjpositc  extremity,  where  it  attains  nearly  T^ths  of  an  inch,  and 
is  divided  into  seven  segments  of  nearly  equal  length,  but  gradually 
increasing  breadth*  Each  segment  appears  to  consist  of  a  median 
plate,  separated  by  an  obUque  furrow  from  two  lateral  plates ;  the 
latter  are  quadrate,  with  their  margins  concave  outwardly  and  to- 
wards the  quadrate  disk  ;  convex  and  somewhat  raised,  towards  the 
semicircular  disk.  The  median  plate  increases  in  width  from  the 
segment  nearest  the  quadrate  disk,  which  we  may  call  the  first,  to 
the  last.  The  lateral  plates  are  nearly  of  the  same  size  throughout, 
except  the  first  [lair^  which  appear  to  be  larger  than  the  others. 

Attached  to  the  outi'^r  boundaries  of  the  lateral  plates,  seven  ap- 
pendages are  observable  on  the  left  side,  hut  only  six  on  the  right, 
in  the  more  perfectly  preserved  appendages  (fig.  1  c)  there  may  be 
distinguished  a  short,  proximal,  convex,  su bey hndrical  joint,  followed 
by  at  least  three  other  slender  and  delicate  articulations  ;  of  these 
the  proximal  one  is  the  longest,  the  terminal  next  in  length,  and  the 
middle  one  shortest. 
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The  terminal  joint  exhibits  indications  of  further  subdivisiou* 

The  fifth  limb  on  the  right  side  (the  led  side  of  the  auitniil«  m  wm 
shall  see)  fireseut^s  a  very  important  ehameter,  inaamuch  aa  ibeiililt 
|tarallel  with  and  behind  it  a  ddieate,  curTed»  manj-jointiMl  fikaMBt 
(fig,  I  c),  whieh  extemally  abuti^  ogainst  the  tennis«i  joint  of  thm 
appendage,  and  internally  ties  parallel  with  thfi  loQ^  rjlindricftl 
joints,  and  in  close  contiguity  with  the  baml  diriaioci  of  the  «|ipaiil- 
age.  I  believe,  in  fact,  that  this  filament  ia  nothing  lew  ihikn  tlw 
outer  division  of  the  appendage,  or  its  exopodite  ;  and  I  am  ttictinnl 
to  think  that  traces  of  a  corresponding  filament  arc  ?i«iblr  in  Mor 
of  the  other  appendages. 

No,  2  (fig,  3). — This  specimen  if  the  more  perfect  of  tht  two 
belonging  to  Mr.  Cooper.  Like  No.  3,  it  was  obtained  fram  tht 
shale  overlying  the  upper  or  thick  coal-beds  of  Bilatoo,  and  i»  in* 
bedded  in  a  lighter-coloured  ironstone  than  the  forfgotng»  to  wtttel^ 
ill  other  respectji,  it  bears  a  close  resemblance.  In  fact,  il 
precisely  the  same  view  of  the  fossil^  and  differs  from  the 
specimen  chiefly  in  the  absence  of  the  semicircular  disk,  whidi  ii 
rcplflced  by  a  deep  pit  in  the  rehef,  with  which  a  correspondiii^  fi^ 
Tat  ion  in  the  cast  corresponds.  The  median  part  of  the  bodj  and 
its  ap]/endnges  are  similar  to  those  above  dttcnbed^  but  the  tf«cw  of 
the  mnltiarttcnlate  exopodite  are  but  ohacnrely  rihibitrd  :  ibe  c|im- 
drnte  plate  is  of  the  same  charaetir,  but  its  internal  small  patrof  •!»> 
pendftges  are  hardly  traceable,  though  the  external  ones  (fig.  3,  ^) 
are  welt  preservfd.  The  great  feature  of  interest  about  the  apecittea 
is,  tbat  liu-re  tic«i  on  b(yth  sides  of  the  quadrate  dtfk  a  liaiTOfr|ilit«  {4), 
like  thai  fcunul  on  the  one  side  only  of  the  Maach€i<*T 
On  tlie  lift  bide  this  plate  does  not  extend  further  haekwafda 
the  proximal  edge  of  the  quadrate  disk  :  but  on  the  right  aide  it  it 
tmceable  m  far  as  the  fouith  tegment.  and  Ims,  Ijinff  betmcn  k  and 
the  miadrate  disk,  the  la(»  fod^  3rd»  and  1th  appeodaM  cf  ila  aide* 
Do  tnii  aide  also  the  plate  exhibiu  a  slight  tnutaTene  flofSfW  " 
in  a  amall  «^piiie  at  the  point  marked  (i/).  DtftaOft 
plates  appear  to  be  continnoiM  witb  tht  quadrate  dlut. 

No.  3  (fig.  2). — This  iDecimen  ia  mocii  crnabad  and  dklortad, 
Iboagh  Ihe  aegmenta  of  thr  central  divbion  of  tba  bodhr,  tlir  ap* 
pouiiicra  of  one  aide,  and  the  two  scalr-Uke  baaei  of  the  Urge 
■ivpeiioagfa  of  the  quadrate  plate  are  clearly  fiaiblr.  The  gfrol 
inteffft  of  thbi  specimen  proceedj*,  however^  not  from  the  esciatevea 
of  the»e  parts,  which  are  better  shown  in  Nu«.  I  and  2,  but  from  cIm 
fact  that  in  the  pUoe  of  the  femjelrcular  disk  we  lee  twv  Woad 
platea  conrex  from  aide  to  aide»  and  a  larga  portioa  of  a  tliifd ;  att 
of  them  being  obfioualjr  the  lateral  wwiifica  or  latfa  atpaeiita  Aiiiay 
to  that  whote  l>ouodar|r  oonld  be  tnoid  oa  IIm  laMor  ooofaxky  of 
the  seniflimikr  dbk  in  No.  1  (fig.  1  6, »),    Oa  OM  Mt  of  llw 


•peciiBaa  ftiternal  to  6<  fig.  2)  there  tica  a  plate  w^uA  prabaUjr 
cowatpoiiog  wiUi  thofe  marked  d  to  the  other  agoraiu 
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but  in  etideavouriiig  to  make  a  further  step,  afid  to  dctcrmiue  the 
precise  order  of  Cn/stacea  to  which  No.  1  was  to  be  referred,  I  was 
for  a  long  time  obstructed  by  the  difficulty  of  deciding  which  eud 
was  the  head  and  wliicli  the  IajI,  and  whether  the  surface  exposed  to 
view  in  this  and  the  other  sperimpus  was  the  ventral  or  the  dorsal, 
At  first  I  was  inclined  to  regard  the  semicircular  disk  as  a  cephalic 
hnckler  ;  aud,  as  the  cdj^es  of  this  disk  clearly  overlap  some  of  the 
limbs,  I  was  led  to  think  that  the  dorsal  surface  was  visible,  aud 
that  1  had  before  mc  a  most  anomalous  form^  with  a  head  something 
like  that  of  an  JpttJf  or  a  Trilubite,  the  thorax  of  an  laopod,  with 
the  limbs  of  a  Schizopod,  and  with  the  abdomen  aud  caudal  append- 
4iges  altogether  peculiar  aud  anomalous.  I  was  inclined  to  imagine, 
therefore,  that  thia  siugular  form  combined  the  characters  of  several 
orders  of  Crmta(*ea. 

The  high  jmlieontologieal  interest  attaching  to  the  discovery  of  such 
a  form,  however,  kd  me  to  give  additional  weight  to  every  argu- 
Tuent  adverse  to  the  validity  of  this  provisional  iuterpretaliou  ;  and, 
apart  from  these  considerations,  there  were  several  circumstauceft 
which  were  great  oljstacles  in  the  way  of  tliis  view  of  the  matter. 
1  could  not  understand  the  nature  of  the  ebingated  [jtale  attached  Xq 
one  side  of  the  quadrate  disk  in  No,  I  ;  the  supposed  caudal  fila- 
ments were  wholly  withont  parallel  in  the  Crustacean  series  ;  aud  I 
conld  not  see  iu  what  part  of  the  body  the  segments  exhibited  in 
No.  3  had  their  place.  Furthermore,  the  fonn  and  apparent  annu- 
lation  of  the  under  surface  of  the  supposed  cephalic  buckler  were 
quite  ijieornprcbeusible. 

All  these  douijts  were  greatly  strengihened  when  Mr.  Coojier 
kindly  sent  his  specimen  No.  'Z  for  my  uispection,  which,  exhibiting 
a  flat  plate  attaclied  to  hoth  sides  of  the  quadrate  disk,  clearly 
proved  that  the  one  plate  of  the  Manchester  spteinien  was  not  a 
merely  adventittons  appearance,  vvhile  tliedeep  excavation  at  the  end 
corresponding  with  (he  liLirn^pheneal  du^k  seemed  to  show  that,  in 
this  speeiiueu  also,  the  currcspniiding  division  of  the  budy  was  very 
convex  interiorly.  Now  1  know  of  no  Crustacean  possessing  a 
cephalic  buckler,  in  which  that  region  is  more  convex  ventrally  than 
dorsally. 

Peqdexed  by  all  these  doubts,  1  next  reversed  my  hypothesis  ;  and, 
assuming  the  (|uadratc  disk  to  be  the  head,  the  hemispherical  disk 
to  be  the  candal  extremity,  and  the  exposed  face  to  be  ventral,— I 
sought  to  ascertain  whether,  bv  working  out  the  neccasarj'  conse- 
quences of  this  supposition,  I  should  uot  arrive  at  a  result  more  in 
accordaucc  with  some  of  the  known  nioditi cations  of  the  Crustacean 
plan. 

Upon  this  hypothesis,  the  small  internal  pair  of  appendages  to  the 
quadrate  disk  are  autennules  ;  the  large  external  ones  anteniue  ;  the 
seven  segments  are  the  sterna  of  seven  thoracic  somites,  increasing 
in  width  from  before  backwards  ;  the  narrow  longitudinal  plates  are 
the  edges  of  a  short  carapace  ;  and  the  semicircular  disk  is  the  ter- 
mination of  a  large  abdomen  bent  upon  itself,  and  having  its  caudal 
jdates  flattened  out  and  crushed  upon  ita  anterior  part.     The  two 
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and  a  half  segments  in  No.  3  ifCp  on  this  hjpoihctit, 
many  af  tht'  abduriiinal  aomites  viewed  InU-rally. 

If  I  had  het^t]  acqaainted  with  no  |mrt  of  these  speeimirni  bot  tht 
qundratc  du»k  and  the  i^egniented  central  portum  of  the  bo<|jr,  I  fbotild 
Itnvo  had  no  hesitation  whatsoever  in  adopting  thl*  view  af  ihekf 
nature ;  and  even  although  the  assumptiuii  timt  the  acmicimiW 
dUk  is  the  crushed  terminal  portion  of  the  abdumen  may  svrm  mtme* 
what  hold»  yet  it  Ib  the  sole  obstacle  in  the  way  of  the  uulv  hvpo* 
thents  which  eiiahlea  u^  to  bring  this  iinguUr  form  within  iLe 
gory  of  ordinary  Crnstaeeans. 

For  if,  adoptinf>  this  theory  of  the  sides  and  ends  of  the  foMtL 
compare  it  with  ibe  Uttle  M^*U  or  **  UjKMWum'shrimp"  of  our  i 
leM,  wc  »hall  find  some  curious  points  of  resemblance  brtwevn  tkm 
two. 

In  Mtjitit  (tig.  5),  AS  in  Pffffocephatm,  the  abdomen  is  very  \aqgt 
■s  conipnrcd  with  the  thnrax,  and  the  rarnpaee  ta  short  and  cklicatt. 
The  ttJitiMinules  (r)  present  twti  subc\'lindrieal  bnwd  joiuL«  ;  tJie 
aiiteunie  have  two  large  basal  jaints  giving  attju^htnent  to  a  W]pr 
Mcale  (^)  externally  and  supi-nurly,  while,  intenially*  the  fusiform 
base  of  the  internal  diviMimof  the  auteuniv  iai  formed  by  tbfee 
with  the  Ust  of  which  a  very  long  muUiarticuhitc  61ttiMBt  J 
tinuuus. 

There  are  seven  pair»  of  c&fupicit^us  thoracic  memberi  in  Mpm^ 
the  first  pair  of  thomdc  appendages  (last  cephalic  of  Milnr-ICdwvnls^ 
being  »ma1ler  than  the  others  and  apphed  agninst  the  moutb  :  so 
there  are  seven  pairs  of  appendages  in  FyffoctpkuiiUt  but  the  naturr 
of  the  oral  appendages  in  the  fownl  does  not  appear. 

In  Mysis  again  the  thoracic  limbs  (fig.  4)  aro  short  ttud  fatMiv 
and  consist  of  two  parts,  an  endopodit^  and  an  exopodfti^  tlit  lattir 
being  terminated  by  a  many-jointed  filament.  THey  prvsmt  ilia 
aame  peculiarities  in  l*%f^orrpha(u«. 

In  Muns  the  sterna  of  the  tlioracic  somites  are  wfll  dffveldpal  tad 
gradually  increase  in  width  I'rom  tiefure  backwards ;  »a  alaot.  no  tlisa 
reading  ut  the  fossil,  do  those  ot  Pygocephaivs, 

The  nbdumt-u  of  I'lj^focephuius,  however,  b  much  thidtflr  and 
stronger  in  pronorlion  than  that  of  Myn* ;  and  Ita  tdiCNi  mmI  IW 
apfiendagca  of  tne  Ust  somite,  which  together  cooititisU  ihu 
fin.  differ  greatly  in  form  from  those  of  Mytis,  bi^ug  Ur 
The  outer  edge  of  the  caudal  fin  again  in  Myds  is  ncarl/ 
wliile  in  Pmfoctpk^luM  it  ts  much  eur»ed. 

In  all  these  resnecta  Fy$octpkalm9  more  nearly  a|ipfmd 
the  Squtllulit ;  and  1  have  given  a  sketch  of  a  GoMi^cfwima  bent 
upon  itself,  and  viewed  from  the  ventral  side  (6g.  fi),  aa  I  aii|m« 
the  fossil  to  be.  in  order  to  show  how  eloaely  the  general  pfOfsoctHMt 
af  th«  tWQ  mcra  ApDroxtiiiate. 

t  €taaot  UMcbe  uiat  all  these  ooinddeiiMi  are  aeeUcnUl,  and  I 
eondnde  tbermrr  that  Pygocrpkalu*  is  a  Fodoiih 
Mtn  in  all  probability  more  marly  allied  to  Mym»  lliaa  to  toy 
fixiflting  form. 

At  any  rate  we  fthall  be  uoile  safe  bi  anigniim  lo  il 
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among  either  the  lower  Decapoda  or  the  Stomapoda*  ;  and  supposing 
the  interpretation  which  I  have  given  of  this  difficult  fossil  to  be  well 
founded,  it  affords,  so  far  as  I  am  aware,  the  first  certain  evidence  of 
the  existence  of  Podophthalmia  at  so  early  a  period  as  the  Carboni- 
ferous epoch  t- 

DESCRIPTION  OF  PLATE  XIII. 

Fig.  1  a.  Pygocephahu  Cooperi,  No.  1 :  nat.  size.    The  Manchester  specimen. 
Fig.  1  b.  The  same :  magnified  \\  diameter. 
Fig.  1  c.  Thoracic  appendage  of  the  same .  magnified. 
Fig.  2.  Mr.  Cooper's  specimen,  No.  3  :  magnified. 
Fig.  3.  Mr.  Cooper's  specimen,  No.  2 :  magni6ed. 
l^g.  4.  Thoracic  appendage  of  Mysis:  magnified. 
Pig.  5.  Antennule  and  antenna  of  Mytia  :  magnided. 

Pig.  6.  Gonodactyhu  bent  upon  itseUf,  in  outline  ;  the  appendages  being  omitted : 
magnified. 

a.  Quadrate  disk. 

b.  Central  part  of  the  body. 

c.  Semicircular  disk. 

d.  Marginal  portions  of  carapace. 

e.  Tergal  surface  of  abdominal  somites. 

En.  Endopodite.  Ex.  Exopodite. 

r.  Antennules. 

2'.  Base  and  inner  division  of  antenna. 
2''.  Outer  division  of  anteana,  or  scale. 

*  I  have  elsewhere  (Lectures  on  General  Natural  History, '  Med.  Times  and 
Gazette,'  May  23rd,  1857)  given  my  reasons  for  limiting  the  group  of  Siomapot/a 
to  Squilla  and  its  immediate  allies.  The  Schizopoda,  including  Afym,  are  not 
essentially  different  from  Decapoda. 

t  If  the  genus  Gitocrangon,  described  by  Richter  (Beitrag  znr  Palilontologie 
des  Thitringer  Waldes,  p.  43),  really  constitute,  as  its  discoverer  considers,  a  trans- 
ition between  the  Macrura  and  Brachyura,  it  is  not  only  an  earlier,  but  a  more 
highly  organized  Crustacean. 


3.  On  the  Geology  of  Strath,  Skye.  By  A.  Geikie,  Esq. 
H'ith  Descriptions  of  some  Fossils  /ro7n  Skye  ;  by  Dr.  T. 
Wright. 

(Communicated  by  Professor  Ramsey,  F.G.S.) 

[This   paper  will  be  published   in   the    next    Number  of  the 
Journal.] 
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W.  Hupkins.^Extfmal  Temperature  of  the  Eattli  aad  tJie 
Fknets  of  the  Solar  Syitciii*  628. 

Canadian  Institute :  C'anadian  Journal  of  Indastry,  Scieocsc«  tmd  Aft. 
New  Scries.  No.  8.  March  1857. 

W.  Beaaemer.^Manufaetute  of  Iron,  I17« 
.     No.  9.     May  1857. 
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Hugh  lililler'a  Testimony  of  the  Rock*,  notic^  207 
Nott  and  Gliddou's  Indij^cnoui  noca  of  tbe  BhII^ 
G,  D.  Oihb. — Cttlciireous 

England,  216. 
D-  D.  Owen.— Kentucky  Coal-field*,  21/ 
Friedel. — Zircun  with  baaal  pUnrt,  218. 
£.  J.  Chapinan. — Cale-tpar  cr}ttalt  from  Bonlli  Afiiea,fil9. 

Chemical  Society,  Quarterly  Journal.    Vol.  x.    No,  I,    Aptil  ISST. 

Civil  Enffbeer  and  .\rehiu*ct*s  Jounial.     No,  277.     A|mt  I857. 

ygwlift— Oft  ohril  eofmtmctioQ.  109. 

CoDtoar^lrroUp  127* 
,    .   .    No.  278.    Mc]rl8S7. 

J.  Phillips  and  A.  Kanuay.—Loadag  poati  in  OeoloKif,  1 

E.  Burnlall.—Kivtr  Tbaniea,  \S*X 

W.  Aujitiu.— ArU'siaii  wells.  140. 

J.  Percy .^-^te«l,  Pbtiuum,  Alunumuoi.  kc>  151, 

.    .   .    No.  279,    June  1867. 

Coruwall  lloval  tofititntioo,  39th  Annual  Report,   1856. 
W.  ^.  Smyth.— Rmrt  on  tha  Htatc  ti  Che  MiniBf  i 
W.  J.  llcxiwood.-''nM  Coppcr-tBif  of  llwioof^  41 

Critic.    Noa.  381-390. 

Noticea  of  Sdentiflc  Mecti]ifi»  fre. 
Doblin  Sodctr  (Royal),  Jounud.    Not.  4  and  5  (in 
end  Apru  1857. 
M'Cbutock  atM 

Hcfsii»iii»  183  (6  pmm  wm  a 
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France^  Congres  Scientifique  de.     Vingt-deuxieme  Session,  tenue  au 
Puj,  en  Scptcmbre  1855.     Tome  L  1856. 

De  I'utilUi:  d'un  tcxte  explicatlf  coiome  compli^iBcnt  des  carte::  gt^olo- 
giques  et  ugronomIque&  dt^liarteineiitnlfs  ;  ciu  plan  d  suivre  riaiis  le 
confeclioti  de  cc  travail.     Pp.  202»  26 J. 

A  quclles  epo{)ues  geologiquot  peut-on  assigner  le  soulevcment  «t  les 
mouvemenU  successifa  qui  ont  produit  le  relief  du  pliiteau  central 
do  la  France  ?     P,  209, 

A  quelles  causej  fatit-il  attdbuer  la  prHence  des  bloc*  de  gnelia  el  de 
porpbyres  emput^s  dana  certalna  grneiss  et  graiutes,  ct,  en  pandcttliefy 
daufi  CGUX  de  la  Haute- Loire  et  dt>  TArdt'cbe  ?     Pp.  214,  3^8. 

Dea  bassina  houllliers  d&  In  Haute-Loirc  sou»  le  rapport  des  accidenti 
plutoniqucs  qu'on  y  observe.     Pp.  218,  361, 

Exiate-t-il  dcs  vestiges  dc  terrains  frccondaires  sur  le  plmteau  central  de 
la  France,  ct,  dans  le  cas  de  Tafiirmative,  A  quelle  cause  Hiut-il 
atttibuer  leur  rarete  ?     P.  21». 

Aynuird. — Sur  les  collections  de  M.  Pichot-Dumazef.     P.  227. 

Leg  gypses  du  bassin  du  Puy  doivent-ila  leur  originc  k  un  d^^pot  chimiquey 
ou  bien  au  melamorphisme  des  calcaireti  t     P.  2ii. 

Dfiterminer  I'fepoquc  gi'okgiquc  pendant  Ucjuelle  ont  i'clati  les  premier! 
volcaui  sur  le  plateau  central  de  la  France,  celle  oil  les  volcans  out 
cess6  de  briller,  et  qiielles  sont  lei  caract^res  auxquels  out  peut 
Tcconnnitre  lewr  fige  relotif,     P,  2-16. 

F.iut-il  considfC'rer  les  gemmes,  teU  que  zircons,  cormdons,  mbis,  grcnal^, 
etc.,  qu*on  rencontre  dans  les  terrains  volcaniques  de  Crou&tet  et  de 
Riou.Peaifouliou,  pr^s  le  Puy,  comuie  les  produils  de  la  volcanistitionp 
ou  comme  provenatit  de  forujalionji  geologiques  anl^-rieure^  ?  P,  255. 

Croizet  sitr  tes  collections  paieuntologiquesH?!  geologiques  de  M.  Aymord. 
P.  258. 

La  p3.leontulcigie  de  la  llaute-Loire  offye«t>elIei  pour  ccrtaines  6poqueS| 
des  caract^res  qui  la  particularisent  ?     P.  2Gl. 

A  quelle  race  huroaine  doit-on  attrlbucr  les  ossemcnts  fossiles  d^'coyverli 
dans  les  cendrcs  volcaniques  de  Detiise,  pre*  le  Fuy  I     P.  277.T 

Les  mammif^rej  didclphc^{mar5Upiau)t)  oat-iU  apparn  aur  la  tcrre  avant 
les  nionodelphes  /  A  quelle  6|3oq,ue  gCoIogique  ont-ila  dbpurn  de 
PEurope  ?  A  quels  genres  de  I'Ameriquo  ou  de  la  Nomvelle-Hol- 
lande  pourrait-on  comparer,  sous  le  rapport  des  mccurs  et  des  habi- 
tudes de  vie,  les  genres  fossiles,  el,  eti  pnrticuUer,  le  peratkerium  du 
terrain  tertiaire  des  environs  du  Puy  ^     P.  !1^15. 

Aymard, — Sur  des  ossein  ens  fossiles  trouves  dana  les  brecbes  du  volcnu  de 
Coupet,    P.  310. 

Assignor  la  place  que  do i vent  occuper,  dans  le  classemcnC  genera!  des 
mamtnifi^res,  soit  pres  des  anoplotb^rides,  soit  avec  les  suillides,  les 
divers  genres  de  pachydermes  fossiles  qui  ont  refu  les  noma  de 
chccropittamus,  paleBCcka^rnSf  enlledottf  &c     P.  321. 

Eet-il  ^tabli,  que  le  grand  genre  des  mastodonles  ait  apparu  sur  la  terrc 

^      avatit  d'autres  genres  de  proboscidicua  ?     P.  325. 

A  quel  usage  ^tait  approprifee  la  prande  canine  cultriforme  qui  arme  la 
m£kchoire  sup^rieure  des  f^Udes  connui^  sous  le  nom  de  macinBrodos  ou 
smilodon.  P.325. 

Ca  renouvcllements  succeisifs  correspondene-ils  iL  un  nombre  limits  des 
plus  grandes  phases  gfeologiques,  ou  bien  ae  »ont-ils  produits  plus 
friquemmcnt,  k  des  intcrvalles  de  temps  plus  ou  moios  rapprocUes, 
dans  chacune  de  ces  p^riodes?     P.  325. 

Bertrand  de  Lom. — Sur  un  gi&enient  de  gemraes  et  d^ossements  fossiles 
dans  le  canton  do  Langeac  (Hautc^Loire).     P.  335. 

De  rinJiuence  du  sol  chimique  et  du  au)  physique  sur  la  vegetation.  P.  307. 

Indiquer  les  moycns  les  plus  Eimples  et  les  plus  H  la  portee  des  agricul- 
teurs  pour  reconnaitre  la  nature  de  Icur  sol,  ct  celle  des  marues, 
cakaires,  argiles,  sables,  et,en  g£in£ral,de  toutes  substances  qui  peu- 
venl  fitrc  employees  comme  anaendement.     P.  37tf. 
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France,  Socf^  G^logiqtie  de,  Bulletin.  Deux.  Bh.  Y^.  xE 

78-HO- 

Micbel  Pour.'-Kotc  »ur  let  d^^tfU  de  fee  pbilbnM  de  te 

Supine  (fin),  I2ax 
Kcccb1in-S(!liluuil)cr^er. — Notiee  cur  le  lUaaee 

Uiaart  (pi.  xxiiii.),  1235. 
Marcel  de  StTfcs.— Dcs  canctirei  ct  di;  I'mipoftaoce  tie  k 

auatoDiiirv.  1257. 
Ll»c;rt.--Not«  vur  lee  foenlei  de  Montretnl-Delkj 
tt-biin).  li!G3, 
M.  Fouriivt* — Sur  Ic  terrum  bouUkr 
Ml  CraoMit,  1266. 


Vol.  xii.  fcuiJl.  81-85 


Kt  umon  fxlraorduiaij'u  li  Pwriv.  12/3. 


-rf  lice  eiur  lee  nuti^etts.  Batilldclei  307* 


Vol.  xiii.  fhull 


A.limi' 

A^Leymerie. — Coaiid£nitme  | 

des  Pynhi^  efc  dee 

ZDontl^^lc«»  365. 
Ville,— Notice  min^nlo^qoe  mr  le  oerelc  de  La^bottet  (A%Aaii 

366, 
Qretsly.~D<(coti¥«ite  dam  le  b^m^^M  dn  enWi  de  Bile  d« 

rcRtes  (l*uti  rnoraui  DJnoeettrieii,  96$-, 
J,  Berraudc.— i:aiM)lb«i  dbtincM  dn  flantilsdei,  fitenitiiw  « 

Ammomdes. — ^Etablinement  dn  feare  NolAocvrwr  (pL  mi 

372. 
Ward. — Ncitt  lur  !■  manUp^nc  tmi^  '"  '>rl  St 

ti4(uc  ilc  In  Cloclir  (.Vrnhic-l* 
Tb.  Ebmy.— CottipareiMm   dea   oouiui*»    inli 

ajiglo-|«rieien  etee  eeUee  da 

Vtlle.— Notice  mia^idogiqive  iiir  la 


VolxiiLIMlLflMO.  laSi. 

»ur  U  pronnoe  d'A^gcr  (i»)t  401* 

Vkfc^  H  te  node  ^  $mmatam4m 

dePtei».417. 

B^ologM|tie  de  nie  de  CMie, 


Ville.— Notice 
A.  Meniry.— 

t«fTiuii«  k  locttfiltee  dn 
V.  Uaubn.—Note  ettrkf 

439. 
1.  Baimndf .— Pandm*  «iilt«  IM  de|i^  ■attriene  de  la 

ct  lie  U  Seandiiiavie^  461 , 
A.  Eou6. — ParmllUo  dee  tnaibleiBeaU  de  larreb  det  eae 

r^alee  et  du  magn^Ciame  tmimtie,  na  ea  lapport  aeev  It 

telief  at  la  RMofirdB  fiobe 


Vcil<  sit.  feuiD.  1-7. 


eile 


IL  Coqitaad.~^M^xno(i«  mr  la 

da  fria  eoegieA  dna  la 

dans  let  mtHitaimee  da  la  Bern  ( Jnfrn).  (id.  i.%  iX 
Ch.  t^  iir  b»  tenake  ei^tac^  deb eiiUe  le 

Kit  t7. 

U.  CoquMiii ,         '     iir  ta  ftmnatm  miimH  im 
la  Chart  i»i> 
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France,  Bulletih  de  la  Soci^  G^logique  de,  vol.  xiy.  (eontinntd). 
Scarabelli. — Sur  un  Bondage  art^en  ex^t^  k  Oonaelice  (pro« 

vince  de  Ferrare),  102. 
J.-J.  Bianconi. — Note  sur  Torigme  m^tamorphique  des  argiles 

^cailleiues  du  terrain  lerpentineux  des  environs  de  Bologne 

(ItaUe),  105. 
P.  de  Berville. — Note  sur  une  nouvelle  esp^ce  de  crustac^  fossile 

trouv(5e  dans  le  calcaire  grossier  inferieur  (pi.  ii.),  108. 

Geological  Surrey  of  Great  Britain,  Annual  Report  of  the  Director- 
General,  1857. 


.    — ^ .     A  Descriptive  Guide  to  the  Museum  of 

Practical  Geology.     By  R.  Hunt.  1857. 

Halle.  Abhandlungen  des  naturwissenschaftlichen  Vereines  fur 
Sachsen  und  Thuringen  in  Halle.  Herausgegeben  von  C.  Giebel 
und  W.Heintz.     Vol.  i.  Part  1.  1856. 

G.  Giebel. — Die  Versteinerungen  im  Muschelkalk  von  Lieskau 
beiHaUe,  5d(7plates). 

Heidelberg.  Verhandlungen  des  naturhistorisch-mediziniBchen  Ye- 
reins  zu  Heidelberg.   I. 

Bronn. — Ueber  das  Meteoreisen  von  Atacama,  10. 
Schiel. — Reisebericbt  [Rocky-mountains,  &c.]j  11. 
Blum. — Ueber  die  bohlen  ueschiebe  von  Lauretta  im  Leithage- 
birge,  15. 

India,  Geological  Survey  of.  Memoirs.     Vol.  i.  Part  1.  1856. 
T.  Oldham.— Coal  and  Iron  of  Talcbeer,  1. 
W.  T.  and  H.  F.  Blanford,  and  W.  Theobald,  jun.—Tbe  Talcbeer 

Coal-field,  33  (2  plates  &  map). 
Dalton  and  Hannay. — Gold-yielding  deposits  of  Upper  Assam, 

90. 
T.  Oldham.— Gold  and  Gold-dust  from  Shu^-gween,  94. 

Indian  Archipelago  and  Eastern  Asia,  Journal  of  the.  New  Series. 
Vol.  i.  No.  2. 

Institute  of  Actuaries,  Assurance  Magazine,  and  Journal  of  the. 
Vol.  vii.  Part  1  (No.  27).  April  1857. 

International  Association  for  obtaining  a  uniform  Decimal  System 

of  Measures,  Weights,  and  Coins ;  Extracts  of  Returns  from 

'  Public  Bodies  and  otherwise,  showing  the  differences  in  the 

Weights  and  Measures  in  different  localities  of  the  United 

Kingdom. 

(British  Branch),  First  Report  of  the  Council.  1857. 

Li^e,  M^moires  de  la  Society  Royale  de.     Vol.  xii.  1857. 
'Linnean  Society,  Journal.     Vol.  i.    No.  4.    March  1857 ;   Vol.  ii. 

No.  5.  June  1857. 
Literarium.     Vol.  iv.  Nos.  5  &  11. 

Literary  Gazette  for  April,  May,  and  June,  1857.  From  L,  Reetfe, 
Esq.,F.G,S. 

Notices  of  Scientific  Meetings,  &c. 

Miller's  Testimony  of  the  Rocks,  noticed,  366  &  392. 


378 


DONATEONB. 


Iiiteraiy  Gazette  for  April,  May,  and  June«  1 80  7  (eomimuid), 

LvcU'b  Sunjilcmcnt  to  5tb  E«lit.  of  Mttnuftl  of  Geolaf(^, 

Geological  Sunx'v  of  IniitA*  noticed,  420. 
London,  Edinbui^h,  and  Dublin  Pliilosophical  Mag;azixie.    4th  Scris* 
Vol.  -viii.    No.  86.    April  1857.    From  H,  Ta^hr,  Ajy-.  FMM, 
T.  S.  Hunt. — Chemical  composition  uf  the  waten  of  lis  SL 

Lawrence  and  Ottowii  River*.  *SiiK 
W.  J,  M.  RankiiK .— Stnbilitv  of  \otmc  caitli,  292» 


U.  S.  Ougley,— Enrthoiiflkc  in  Crete,  293, 
D.  T.  Anatcd*— Mineral  v 


oins  ^Cuba,  fialtimore,  TcniMaM^X  M. 
4th  Series.   VoLuiL   No.B7.  Maj  iaS7. 


From  R.  Taylor,  JE*^.,  F.G.S, 

A.  B.  Northcotc.— Allopbanc,  n3», 

W,  H.  Miller. — ApplicatioD  of  Elementary  Geometty  to 

lofijApby,  3^\S. 
D.  Forbes. ^C hero iriU  compoaition  of  the  Silitrian 

limestones.  Mkj. 
H.  J.  Brooke.— The  Gcomitntnl  Uommf/hmu^ 
K.  Owen.— Dirhubunc  ovmn  ^^f  rtte  latodWkftl* 
II.  Falconer.- FU^'iiiuhu  of  ihc  lilo  of  PlB^^Mw 
Sir  P.  Effcrton.^Fiftb-n-maiu«  from  LlwiliOfirp  38nL 
Sir  It  Jklurchison.— Ou  ibc  bctU  witb 

:*S7. 

W,  Dollaert.— Mastodon  bonei  in  Chile,  38? 
A'  Damour. — Eudialitc  and  Eukobtc^  391. 


99L 


.    .     4th  Series.  VoI.siU.  No,  88.  JiimIW. 

From  R,  Tayhr,  E*q.,  FM.S. 

H.  Falconer.»On  the  *pcdet  of  MastodoD  and  KWybawt  ocov 

ring  in  Gnrat  Britam»  462. 
C.Gould.— On  a  Crutiarcao  {Tropiffr  Unit}  fron  cbc  Lia 

Bone-bed,  4^. 
T.  IL  HuxUnr.— On  a  Croitaccati  [Pygotfphaha  Cnftn)  km 

tbr  Coiil-tiieiisureii,  4*>5. 
A.  Gcikic— *Jo  the  Geologv  of  Stiatb.  Ule  of  Slqw^  4tt. 
J.  J.  Moutciro. — On  a  oewlocabtT  for  Ataounite.  47©. 

LongTran*s  Monthly  List  of  New  Books.     New  Srriea.     No*  ITlm 
Mibui.     Gioniale  delf  I.  K.  Istituto  Lombardo  dt 
ed  Artl  e  Bibliott^rn  Italiana.     Noofa  Sciit. 
xlii.  (Vol.  vii.)    iHijii. 

Gmlio  (^tirioni- — SuUft  tuoeitnomt  normaic  dri 

del  Urrcuo  Trtaiioo  iwlb  Lottbardi*.  un>l  v3  pAata). 

.    .     Fasc.  xliiL  l^Sd, 

-.     Memorie   dell'  L  R.  Istituto    Lombanio  di 
I^ltcre  ed  Arti.  Vol.  t.  l«56. 

Gitdio  Cunont.— SulU  tueetaaioM  Mfmale  dei  dnwai 
da  lenvDo  Triaaieo  Mfia  LosUidta.  31 1  |^3 

Hoioow,  Bulletin  de  la  SocicV  ImptTiale  dct 
Moioou,  public'  sous  U  Ucdoctiou  du  DoetcHT 
1855.  No.  1>. 

R.  llennaiiii.— Ufbcr  Ummum,  Niobiua  and  tWrtal^ML 
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Moscow.    Bulletin  de  la  Soci^t^  Imp^riale  des  NatoraliBteB  de  Mo8« 
cou,  1855  (continued), 

V.  Kiprijanoff. — Zweiter  Beitrag  zu  Hybodus  Eichwaldi,  392 

(plate). 
Lindentnayer. — Euboea,  401. 
J.  T.  Weisse.— Die  Schwarz-Erde  (Tscherno-Sjom),  452. 

.    .    Annde  1855.     Nos.  3  &  4. 

Buhse. — ^Eine  Reise  durch  Transkaukasien  und  Penien,  86, 267. 
E.  Eichwald. — Beitrag  zur  geographischen  Verbreitung  dor  fos- 
silen  Thiere  Russlands,  433. 


Ann^el856.    No.  1 


E.  Eichwald. — Beitrag  zur  geographischen  Verbreitung  der  fos- 

silen  Thiere  Russlands,  88. 
N.  Nordenskiold. — Demidovite,   nouvelle   esp^ce   min^rale    de 

Nijne  TaguU  dans  I'Oural,  128. 

Nouveaux  Mdmoires  de  la  Socidt^  Impdriale  des  Natu- 


ralistes  de  Moscou.  Vol.  x.  1855. 

E.  ▼.  Eichwald. — Zur  Naturgeschichte  des  Kaspischen  Meeres, 
285  (plate). 

NeuchHtel.     Bulletin  de  la  Socidtd  des  Sciences  Naturelles  de  Ncu- 
ch&tel.  Vol.iv.  Parti.  1856. 

Gressly. — Coupe  gdologique  du  tunnel  projetd  pour  le  chemin 

de  fer  de  la  Cnaux-de-Fonds,  2. 
Ed.  Desor,  Rion>  Th.  de  Meuron,  Vonga,  et  F.  Borel. — Tremble- 

ments  du  terre,  3,  43. 
Ed.  Desor. — Goniopygus,  11. 
Gressly. — Ossements  fossiles  d'un  Dinosaur,  qu'il  a  ddcouirerts 

recemment  dans  le  canton  de  B&le,  13. 
G.  De  Tribolet. — Carte  geologique  des  Environs  de  Sainte  Croix, 

14. 
Ed.  Desor.— Le  Clivage  des  roches,  54. 
A.  Jaccard. — Sur  la  Flore  Fossile  du  terrain  d'eau  douce  supdrieur 

du  Locle,  57. 
G.  De  Tribolet.— Catalogue  des  Fossiles  du  Neocomien  Moyen 

de  Neuch&tel,  69. 
Ed.  Desor. — Sur  le  Tunnel  du  Hauenstein  et  les  difficultds  qui 

s'y  rencontrent,  56,  123  (plate). 
Sur  la  Classification  des  Cidarides,  129  (plate). 

Paris.     Archives  du  Musdum  d'Histoire  Naturelle.    Vol,  ix.    Parts 
1  &  2  (in  one),  and  3.  1856. 


— .  L'Acaddmie  des  Sciences,  Comptes  Rendus,  Tables, 
vol.  xli.  et  Tables,  vol.  xlii. ;  vol.  xliii.  Nos.  1-26 ;  vol.  xliv, 
Nos.  1-7. 

L'J^cole  des  Mines.     Annales  des  Mines.     Cinq.  Sdr. 


Tome  X.  5«  Livre  de  1856. 

Gldpin. — Sur  le  nouveau  mode  d'extraction  et  de  triage  de  la 

houille  apphqud  aux  mines  du  Grand-Homu  (Belgique),  149 

(phites). 
Rossi. — De  la  fabrication  du  fer  par  Temploi  des  Lignites,  299. 
Delesse. — Sur  la  pierre  ollaire,  333. 
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PeunBvWanta.      Fraukliu    Institute^  Joumd  of  the      5ni 
Vol.  xxxiii.     No.  2.     February  iHitJ* 
E,  Morm.— Ohio  RiTcr,  7«'l.' 
C.  Ellct.— Ohio  River,  7H. 
Bessemer. — Iroii-maiiiifurture,  )Ci3. 

.    .     3rd  Scries,    Vol,  XMdii.    No*  3. 

1857. 

fi.  Horrit. — imtiroreioest  of  the  Ohio  Riw,  14ii. 

Atumiujum.  2l(J. 

■ — .    — .    3rd  Series.     Vol.  xzxtIL    No.  4* 


1857. 

H.  D.  Ro|i:«rB.— OeoloKj  *nd  Pbyvioal  Qeo|^plij  ul  Sohk 


1 


3N 


'.     ' .     Report  on  tJir  Twmtj.fifUi 

Americui  Mimufiictures*  1857^ 

'.    3rd  Series,      Vol.  xxxm.      Mmt  1 

No.  5. 

H.  D.  Bogcrt.— Geologjr  lail  PbjiinI  Qep^mplij  of  Noftb  la^ 

ricai  319. 

Photographic  Society,  Joumal.     S(»*  5^-55. 

Quarterly  Jounuil  of  Microscoptoit  Sdcnoe  (and  TmnttiTlliTUi  rf  ihr 
Microscopical  Society).     No,  lU.     April  l»57. 

A.  Bqirdiley .  ~Di>tomae<on*   tlepoot    ui    Lifia  Wtter,  mht 
Couifton,  146. 

Royal  Geographical  Society,  Proeeediiigi.    No.  7.    Pebrtiarj  1857. 

,    .    No. «.    March  1857, 

.     Journal.     Vol.  xxvi,     1856. 

Royal  Society.     Prooeediitga.     VoL  m.     No.  25.     18a6« 
Ttw  ^Mpentinei  of  Cauadft  mtd 


T.  H  !' 


icm«440. 


St.  Peicnburg.    Vrrhandlungrn  der  Ritidach'lUNrikbcii 

gi«chen  uesellM;haft  lu  St.  Pttervbtxrg.    Jahiyang  t8i5S«3i 
1856. 

lloUDbeqr.  Ih  J.  —  Ilvdfograplittoha 
gnoatiidie  H«oh«phtitiiwMi  ia  I 
cehoiaM     ' 
1S48.  ua.] 

ft  P.— *uror>gii(i»ij»rilC 

rokhoii.(S3. 

f,Q.— Uciogikwliiclia  UrfiMikiitdBif6itlidhaiTbwk 

M<g»iAy.  N.-^OiOgiMwIiirlM  Wn^TtM  On  fiiMaa.  L 1)^ 
Bak\al  wul  lana  tTofebaapBi,  IflS  (na|i). 
A.-B«ihMdtaM  i£v 
m  KumUod.  17«>  ipkt^), 
B«Hieaut-ar-ManiT.  N .— ITinmJiBgiacke    Novdln  nm   Vtd, 
J»7. 


DONATIONS.  381 

SU  Peienburg.  Verhandlungeii  der  Russisch-KaiserlicheninineTalo- 
gischen  Geflellschaft  zu  St.  Petersburg  (continued). 

Kutorga,  S. — Notiz  iiber  einige  Verhaltnisse  der  Felsarten  Finn- 
lands,  211. 

Fucus  in  den  silurisehen  Kalksteinen  des  Gouveme- 

ments  von  St.  Petersbure,  217. 
Fahrenkohl,  A. — Fliichtiger  Blick  auf  die  Bergkalk-  und  Jura- 

Bildung  in  der  Umgebung  Moskwas,  219  (2  plates). 
Lawrow,  N. — Zwei  neue  Asaphus-Artcn  aus  den  silurischen  Kalk- 
steinen des  Gouvemements  St.  Petersburg,  237  (2  plates). 
Rutom,  S. — Bericbte  iiber  die  Fortschritte    mineralosischer 
Wissenschaften  in  Russland  in  den  Jahren  1854  und  1855, 
241. 

Society  of  Arts,  Journal.     Nos.  226-240.     Vol.  v. 
G.  Binks. — Manufacture  of  iron  and  steel,  407. 

Stutteart.  Wurttembergische  naturwissenscbafUiche  Jahreshefte. 
Achten  Jahrgang.  Drittes  Heft.  Erste  Abtheilung  (1852). 
1857. 

Th.  Plieninser. — ^Ein  merkwiirdiger  Blitzschlag,  382. 
R.  K.  Wartnausen. — Merkwiirdiffer  Blitzschlag  im  Jahre  1854, 
387. 
— — .    ■  Dreizehnter  Jahrgang.  ZweitesHeft.  1857. 

Von  Fehling. — Chemische  Untersuchuns  einiger  Quellen  des 

neuen  Stuttgarten  Mineralbades  bei  Berg,  113. 
Fraas. — Geognostisches  Profil  einiger  Bohrlocher  im  Stuttgart- 

Constatter  Thale,  131. 
A.  Oppel. — ^Die  Juraformation  Englands,  Frankreichs  und  des 
siidwestlichen  Deutschlands,  141. 

lyneside  Naturalists' Field  Club,  Transactions.  Vol.ii.  1851-54. 

W.  G.  Trevelyan. — ^Address  (Notice  of  some  Permian  fossils),  333. 

.     .     Vol.  iii.     Parts  1  &  2.     1855-56. 

T.  Sopwith.— Address  (Goal-seams,  Goal-structure,  &c.),  6,  24, 

Vienna.  Jahrbuch  der  K.  K.  Geologischeu  Reicbsanstalt.  1856. 
No.  2.     April-June. 

Fried.  Kolle. — Greologische    Untersuchimgen    in    dem    Tbeile 

Steiermarks  zwischen  Gratz,  Obdach,  Hohenmauthen  und 

Marburg,  219. 
Ferd.  von  Lidl. — Beitrage  zur   geoffnostischen   Kenntniss    der 

Steinkohlen-Formation  im   Piuener   Kreise    in   Bohmcn, 

2tJ  (plate). 
Karl  Koristka. — Bericht  iiber  einige  in  den  Sudeten,  in  den  Bies- 

kiden  und  im  westlichen  Mahren  ausgefiihrte  Hohenmes- 

sungen,  279. 
K.  Reissacher. — Der  neue  Quellenstollen  in  Wildbad-Gastcin  im 

Jahre  1856,  307. 
Ferd.  Hochstettcr. — Allgemeiner  Bericht  iiber  die  geologische 

Aufnahme  der  I.  Section  der  k.  k.  geologischeu  Reicbsanstalt 

in  Bohmen  im  Sommcr  1855,  316. 
M.  V.  Lipoid. — Erlautemng  geologischer  Durchschnitte  aus  dem 

osthcheu  Kamten,  332  (plate). 
'—        Hohenbestiumiungen  im  siidostlichen  Kamten,  346. 
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YlemiA.  Jahrbucb  Jer  K.  K.  Geologbchen  Reirhaanitalt {mmimmtJ) , 
Moriz  niJrncs.— 'Satnmlunj^'u  vonTcrtiiir-PtCtclSMmdiiWkaar 

Beckeiu,  aus  den  Doiibletien  dcr  k.  1c.  geolopteboi 

Aiurtalt,  zur  Vcrthcilung  und  zum  Tauache  tui 

353. 
J.  Bwrande. — Bemerkun^n  iiber  eioigQ 

Umgebune  tou  Rokitiao  im  silnnacbai  Betkfia  fOB 

Boh  men,  355. 
K.  R,  von  Uauirr. — Arbeiten  io  dem  cbei 

k.  k.  geologitcheD  EdcbaiiiUdt,  3G0. 
Sitzungen  dcr  k.  k.  geologMcbea  Beicbujntalt,  3G2. 
Verzcichnias  der  mit  Ende  Juui  1 85^  loco  Wicn.  PrmK»TnMt 

Pcsth  beitandeuen  Btrgwerks-l*nidiictcii-V 

402. 


No.  3. 


J  u1  J  <-Sq)icmbcr. 
■e  def  Thaler  «kr  IHml 


Bionvt  Stiir.— Die  gtH>logtiGheii  VerbiltiiiMe  det Thaler «kr  i 
Iscl.  Moll  imd  Gail  In  der  rm^^btinff  ron  Lieut*  ~ 
Carnia  im  venetianitcheD  <  i<)S  (3  plalcay. 

D.  Siur  und  F.  Keil. — Baromc  (  [icnmcMiuige 

Oebieke  der  oberstcn  Draii  m  tier  I  rag:rbuiig  von 
aua  d«m  oberen  Gcbicte  dcr  Piavc  mid  drs  TacliaaM«lO»  49* 

Fcrd.  Uochstrttcr. — Ucbcr  die  Darlischu  "   '  **  ' 

bcrgcj  Iwi  Kabcnatcm  im  Mpcn*r  Kj 

Johfton  jokely. — Zur  Kcnntm-  ' 

,  dea  Emct  Kreinc*  in  Bo' 

P.  Rollc.— Uic  tirts  i-  ' 

Ocpt'iid  zwi^olw 
)iauM.'n  in  <<■  ■■  .,,..., 

K.  R.  voti  H«r 
der  k.  k.  pi 

Vencichiiiss  dcr  m 


iioou^AL 


I 


ten 


in 


dcm  rhi'nii«cb«li 
U,  CAXX 


Berprcrkt-PfDdaeliB*T 


Triest  und  Pi   f 
acbleiuprciJie.  626, 

Warwickshire  Natural  llistary  and  Archttdogicd  Soewtj, 
.Viinuftl  Report. 

West  Sussex  Gazette,  March  26,  1857. 

MartiB*«  Geology  of  the  Weald,  noticed. 

Wiesbaden*     Jahrbilcher  des  Vereins  far  Naturkande  im  TTuig 
thum  Nassau.    Herausgegeben  von  C.  L.  KinciibBiiia*    fiMai 
Heft.     18.^)6. 

Q.  Sandberger, — Geognottiche  Bkisze  dea  Amlta 

IH  (ma^). 
C.  B.Qiif«.-»Utb«  ^n  M 
Immai^Db  IfiBmlqaill*  in  WdttMb.  145 
G.  Kencr.— Cbsaiscfae  AmlyR  dsr  tiissra 

Badhause  sua  8piegd  ill  Wicabadca,  179. 
F.  CarL — Untenadmiig  der  warmen  Qndk  6m 

in  Wwabadim.  192. 
A.  EgJingiBr. — ^Analm  einca  Scbalatcini  ton  Villaar, 
oflfaeSoeieiY^Sie. 
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II,   GEOLOGICAL  CONTENTS  OF  PERIODICALS 
PURCHASED  FOR  THE  LIBRARY, 

Annals  and  Magazine  of  Natural  History.     2nd  Series.     VoL  lax. 
No.  112.     April  1857. 
■^  W.  K.  Parker  and  T.  R.  Jones.— ForAmiiiifera,  273  (2  platea). 

JP  R.  Howse.— Permiaa  fossils,  304. 

W.  King.— Rhynchonella  Geinic^iarm,  349. 


No,  113.     May  1857. 


k 


S.  P,  WoodvtartL^ — Land  and  freshwater  Shells  of  Kbasmir  and 

Tibet,  408. 
R.  Owen. — DichoUune  ovina,  426. 
H.  Falconer.— Plagluulftx,  426. 
Sir  P.  G.  Egerton. — Fbh-remaina  from  Ludlow,  427. 


No.  114.     June  1857. 


R.  Howst'.— Ott  the  Permian  System  of  tbe  Counties  of  Durham 

and  Northumberland,  463. 
S.  P*  Woodward. — On  the  Mantle  and  Oral  Apparatus  of  Tere^ 

bratula  caput-serpeniiSf  482. 

Edinburgh  New  Philosophical  Journal.    New  Serlea.   No.  10,  April 
1857. 

L.  Blodgett* — Distribution  of  heat  in  the  North  American  climate, 

2f»5. 
W.  S.  Symomls. — Tria&aic  rocks  of  the  vale  of  Worcester  and  at 

the  Malvern  Tunnel,  257* 
P.  R.  Brodic— Notice  of  corals  in  the  lias  of  Gloncestershire, 

Worcestersliire^  Warwickshire,  ami  S-eotlantl»  2tj0, 
W.  Crowder.^Iron -manufacture  in  the  Cleveland  ihitrict,  264. 
U.  C.  Sorby.— Phvaieal  Geugraphy  of  the  Tertiary  Estnaiy  of  the 

Isle  uf  Wiglit;  275  (nlate). 
D.  Page's  Text-book  of  Oeologi^,  noticed,  330. 
W.  H.  EraoiT. — United  States  and  Mexican  Boundary  Survey, 

331. 
C.  F.  Winslow.^-Volcanic  phenomena»  359. 
J.  E.  Gavit.— Garfisli,  353. 

A.  WuichelL — ^Gcolog>^  of  Middle  and  Southern  Alabama^  359. 
J.  W,  Dawson  »nd  W.'B.  Rogers. — Parallelism  of  rock- formations 

in  Nova  Scotia  and  other  parts  of  America,  359. 
J.  Wyman  and  L.  Aea-ssiz. — Carboniferous  reptiles,  360. 
J.  W.  Foster.— Fossd  Elephant  of  North  ibnerica,  36 L 
James  Hall.^ — Geolojp'  of  the  Upper  Mississippi  Valley,  362. 
J.  D.  Dana. — Geological  history  of  North  America,  3^2. 
J.D.  Whitney. — IneUncd  stratification  in  Warren  County,  New 

York,  3(>3. 
J.  P.  Lesley. — ^^Tlie  Broadtbp Coal-region  in  central  Penosylvania, 

363. 
J.  S.  Newberry.— Fossil  fishes  and  Coal-beds  of  Linton,  ObiOi 

364, 
T.  S.  Hunt. — Some  Euphotides  and  other  felspathic  rocks,  36^. 

The  Seqientinea  of  tbe  Green  Momitains,  367. 

A.  H.  Worthen  and  L,  Agassiz. — Fish-remains  from  tbe  Carbo- 
niferous Limestone  and  Coal-mcasurcB  of  IlUuois,  367. 


DONATIONS. 

Edinburgh  New  FhilosofyhicAl  Joum«],  No.  IQ  (ean/umMf). 
J,  IL  aiul  W.  C.  KeiUkia.— R^UitioQ  of  the  ftoil-pif«i 

of  Conncrti""  <  other  Atluilk  SlAtM  l9  IM 

Junuiaic  V  >. 

£.  Emtnuiu.— 1'.. ^id  Trui^tie  Sytteini  of  K«rtli 

.'170. 
W.  p.  Blake.— GeoK^nphy  of  the  Wectern  porbm  vT  tlat  Ui 

StatCT.  37a 
W.  S.  Sytnondi. — Or^j^ie  reiitiiin»  ftt  KiddcrmisilBr*  3|^ 
J.  8.  Nctrbt^rry,— (}i!cili>gy  <if  noitlwni  CddbrM  «iiil  Oftpm, 

38t». 
Iliiiley, — Vulnuiic*  ciDden  it  the  bottom  of  th*  AtlanCie.  3BI 
Matirv  nni]  Kmlj^n. — Deep-«ai  •oundtnn  in  th«  Aidie 

T\w  GnH'tttotan  auil  iu  dcfiOtiU,  983, 
Hfiiritt. — Annual  productuyu  of  iton,  384. 
Wttugh.— Height  of  the  Hinudnyas,  384. 


"««^^ 


in,  GEOLOGICAL  AND  MISCELLANEOUS 
Names  of  Ihmor§  in  ItmUet, 
AftrOBOtnieAl  Obieniitions  mtde  at  Hiwlru,  184^-62. 

Hon,  E,  I.  Company, 

SifmeVt  ^-  ^-    Additionid  OhsriTAtJoiu  on  the  PcrmttD  Bcdf  ef 

the  N(irlh-we«t  of  England* 

Cttidof^ir,  n  {^rnrrnlf  of  the*  prinri|iiil  Fix^d  Stare,  madr  at  Midnii 
l830-4:i.     Frrm  the  lion.  h\  I.  Ctrnprny. 

Catolofuc  d'tinr  CoUrction  Eitnwsrdiiiain  dt  LiYivt,  pnifHBil  4i 

1ft  Bibliothi'quc  d«  \L  LUiri. 

Coode,  J,     l>c«cnption  of  thf  Chwil  Bank. 

Bamdmrn,  T,    Notes  tor  lit  Qmm  AUqrrii  (8|nmm).  flKiMi 
phoria,  Orthiaiiia  H  StrophaliMit  6m  Tmbi  nraMM  d*A»> 

glctcrre. 

Ihiktfy09,  P.  O.     Dcflcription  dcs  Animaax  ami  Vcrtttm  depov- 
verts  dans  Ic  Baasin  dc  Pmtf.     Utt.  1-4. 

Emmona,  S,     American  Geology*     Fart  6. 

Hiheri,  S.    Coura  dc  Git>logie.     Li9Qa  d^Oawtureb 

>    Lea  Men  Andemifli  •(  Isofi  rivaf^a  dana  la 

Paris. 

Suf  la  CouftltuCioo  G^olociqiie  H  aar  k 


1 


dft  Terraioa  P^^0aciii|iiei  dr  TAramne  Fraafslie,  et  du  Hai- 
npolt. 

Himnom,  J.  C.    Ik  la  Sjrmtn^tne  dea  Formia  dea 
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Hunt,  R.  A  Descriptive  Guide  to  the  Museum  of  Practieal  Geology. 
From  the  Mm,  Pract.  Geol. 

Jen/fsch,  G,  Considerations  relatives  k  la  partie  min^ralogique  des 
Instructions  pour  F Expedition  Scientifique  Brdsilienne.    . 

Laurent,  C,  Notice  sur  le  Sahara  Oriental  au  point  de  vue  de 
TEtahlissement  de  Puits  Artesiens  dans  TOuea-Souf. 

JLectures  on  Gold,  delivered  at  the  Museum  of  Practical  Geology 
[Jukes,  Forhes,  Playfair,  Smyth,  Percy,  Hunt].  2nd  Edition. 
From  Prof.  Tennant,  F.G.S. 

Ludwig,  R.  Geologische  Specialkarte  des  Grossherzogthums  Hes- 
sen:  Section  Budingen.  From  the  Middle-'Rhine  Geological 
Society, 

Lyellt  Sir  C,  Supplement  (2nd  Edition)  to  the  5th  Edition  of  A 
Manual  of  Elementary  Geology. 

.     Supplement  (2nd  Edition,  revised)  to  the  5th  Edition 

of  a  Manual  of  Elementary  Geology. 

Lyons.  R^sum^  des  Observations  de  M^t^orologie  faites  entre  le 
1«  Decembre  1853  et  le  l*-^  Dec.  1855,  par  M.  A.  Drian.  From 
the  Hydrometrical  Commission  of  Lyons, 

.     Resume  des  Observations  recueillies  en  1855  dans  le 

Bassin  de  la  Sa6ne  par  les  soins  de  la  Commission  Hydrom^- 
trique  de  Lyon.     From  the  Hydrom,  Comrn,  of  Lyons, 

Observations  Met^orologiques  faites  k  9  heures  du  Matin, 


k  rObservatoire  de  Lyon  du  1«-  D&embre  1853  au  1"  Ddc.  1855. 
From  the  Hydrom,  Comrn,  of  Lyons, 

M'Clintock,  Capt.,  Reminiscences  of  Arctic  Ice  Travel  in  search  of 
Sir  J.  Franklin  by ;  with  Geological  notes  and  illustrations  by 
the  Rev.  S.  Haughton.  From  the  Rev.  Prof,  HaughUm, 
F.G,S. 

Itfemoirs  of  the  Geological  Survey  of  India.  Vol.'  i.  Part  1.  From 
the  Geological  Survey  of  India, 

Meteorological  Register  kept  at  the  Hon.  East  India  Company's 
Observatory  at  Madras  for  1822-43.  From  the  Bon,  E,  I. 
Company. 

Observations  made  at  the  Magnetical  and  Meteorological  Observatory 
at  Toronto  in  Canada.    Vol.  i.     From  the  British  Government. 

Oppel,  A.  Die  Jura-Formation  Englands,  Frankreichs  und  des 
SudwestUchen  Deutschlands.     Drittes  Heft. 

Oppely  A,j  ^  E,  Suess,  Ueber  die  muthmasslichen  Aequivalente 
der  Kossener  Schichten  in  Schwaben. 

Parker,  W,  K,y  ^  T,  R,  Jones,  Description  of  some  Foraminifera 
from  the  Coast  of  Norway. 

PhiUips,  J.  On  the  Geology  of  the  Malvern  Hills.  From  the  Rev, 
W.  Dyson. 
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Fictet,  F.  /.    Traits  de  Fal^Dtoloeie,  oa*  Hittoire  Ktturcfle  to 

Autmaux  Fossilefl.    2de  ^it.    Vol.  iv.  with  Atlas  of  pktea. 

Pusey,  Ph.     Od  the  Source  and  Supplj  of  Cubic  Saltpetre.    2ftd 
Edition.     From  W.  BoUacrtt  Etq. 

Quetefett  J.     Rapport  adressu  h  M.  1e  Mintstre  de  rifit^rMiir»  10 
TEtnt  et  Its  Travaux  d'Obsenatoire  Royal.    1856. 

Report  and  Memorial  on  Syriau  Exploration,     From  W^  Fi 
Esq.,  FM,S. 

Euskiit,  J,    ^lodern  Painters,  vol  iv. ;  containing  Part  5  of 
tain  Beauty. 

Schmidt,  J.  F.  J.    Die  Eruption  dea  Vcsut  im  Mai  1 855 ;  mil  Atlit* 

.    Neue  Hobcn-Bciftimmuugen  am  VeauT. 

8kumart/,  B.  F*     Description  of  New  FoaaU  Crinoidai  Irooi  tlie 
PaUeozoic  Rocks  of  the  United  States. 

Smithp  G.    WsinA  eu  la  Provincia  de  Tarapacl^  y  del  Puerto 
From  W.  lioUatrt,  Esq. 

Sarby,  H,  C.     On  the  Phyaical  Geography  of  the  Tcrtiwj 

of  the  Isle  of  Wight. 

Swallow,  G.  C.    The  6rst  and  secund  Annual  lUpoftt  of  Um  6fob> 

gical  Suney  of  Missouri.    From  Jamts  V^l^mkom^  Af  •»  F.GJL 

Tate,  6.    The  Parne  Idanda.  ~ 

Trimmer,  J,     On  the  Aprricidtnral  Rclaticms  of  tlie  Wesicni 

of  the  Hampshire  Tertiary  District. 

Tuomey,  3/.,  ^-  F.  S.  Holmei.     Foacibi  of  South  CaioUna,  K<«.  5  Is 

7 ;  and  Circular. 

Zepkarovirh,  F.  jR.  rem.     Die  lialbinael  Tihany  im  Pbtlcn*8tt  oni 
die  naehste  Umgebnng  von  Fured. 

,     Die  Silur-Formation  in  der  Gtgend  ?oo  Kl 

titz  und  RotmitJil  in  Bdhmen. 

Eigno,  A,  de,     Sulla  Flora  Fosalc  dell*  Oolite. 
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PART  II.    MISCELLANEOUS. 


CONTENTS   OF  PART  II. 


Alphabetically  arranged — the  names  of  the  Authors  in  capital  letters. 


Asphaltic  Slates  and  Limestones  from  Seefeld  in  the  Tyrol,  Analysis  of, 

by  Kraynag 21 

Bbust.    On  the  Metalliferous  and  Porphyritic  Veins  of  the  Erzgebirge  9 
Carboniferous  and  Triassic  Strata  of  S.W.  Carinthia,  Fcetterle  on 

the    19 

Cervus  euTyceros,  De  MoRLOT  on  the 35 

Deb  ET .     On  the  Cretaceous  Flora  of  Aix-la-Chapelle 36 

Emmrich.     On  the  Geology  of  the  Eastern  Environs  of  Trente,  in 

the  Southern  Tyrol 23 

Fcetterle  and  Wolf.    On  the  Geology  of  part  of  the  Tyrol  33 

Fcetterle.    On  some  Lignites  in  Soutnem  Styria 31 

.    On  the  Black  Coal  of  Cosina  32 
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On  the  Equivalents  of  the  '*K(issEPf  Strata"  m  Suabia. 
By  Dr.  A.  Oppel  and  M.  E.  Suess, 

[Froceedinga  Imp,  Acid.  Vienna^  i^y  1B5G.] 

A  weO-deTeloped  grotip  of  secondary  rocks  has  been  observed  in  the 
Eastern  Alps,  aubst't|uciitly  to  the  discovery  of  the  organic  remaiQa 
of  the  St.  Cas:*ian  beds.  The  aeries  has  a  palaeontological  character 
of  its  own,  differing  in  that  respect  from  any  other  sedimentary 
fonnation  hitherto  kuown. 

The  group  in  question  may  be  divided  into  two  sub*gro«ps, 
distinctl}'  separated  from  each  other  by  the  nature  of  their  organic 
remains,  ahhough  conformable  in  stratification  (as  far  aa  at  present 
observed)  and  eriuallj  affected  by  the  powerful  upheavings  of  sub- 
sequent periods.  Each  of  these  sub-groups  has,  in  certain  locaUties, 
a  thickness  of  several  thousand  feet ;  both  of  them  are  of  purely 
marine  origin  ;  and  limestones  greatly  predominate  in  both. 

The  inferior  deposit,  to  which  belong  the  beds  of  St,  Casaian  and 
Hall  in  Tyrol,  the  Halktadt  beds  in  Upper  Austria,  the  deposits  of 
Esino  in  the  Lombardian  Alps,  and  of  Uaibl  in  Carinthia,  are  now 
known  to  contain  about  BOO  species  of  organic  remaina,  not  one  of 
which  is  found  anywhere  beyond  the  East  Alpine  territory. 

The  superior  deposit,  comprising  the  Kossen  beds  in  Tyrol,  those 
of  Starhember^;  and  of  Kitzberg  near  Pepnitz  in  Lower  Austria,  of 
Bellagio  on  the  Lake  of  Coaio,  of  Sccsaplana  in  the  Vorarlberg,  and 
of  the  Stockhorn,  together  with  the  whole  calcareous  deposit  known 
as  '*  Uachstein  Limestoue,*'  is  admitted  by  the  Austrian  geologists 
to  be  more  nearly  connected  xvith  the  Lower  Lias  than  is  the  lower 
eub-group  of  llallstadt  and  St.  Cassian.  The  Swiss  naturalists,  how* 
ever,  think  that  this  Kossen  group  should  be  united  with  the  lower 
sub-group  under  the  common  deuondimtiou  of  St. Cassian  Formation  ; 
the  separation  lying,  as  they  suppose,  not  below,  but  above  the  Kos- 
sen Beds.  This  question  bavhig  no  intiueuce  on  the  opinions  regarding 
the  stratigraphical  order  of  the  deposits,  we  may  now  set  it  aside  ;  and, 
in  order  to  prevent  any  misunderstanding,  we  intend  to  use  the  term 
"Cassiau  Strata"  for  the  lower  sub-group  exclusively. 

No  strata  exactly  concordant  in  palicontological  cliaractera  with 
those  in  question  baTing  been  found  among  the  marine  deposits  of 
Westeni  Europe,  German  and  other  naturahsts  have  acquiesced  in 
the  opinion  that  the  chronological  equivalents  of  these  deposits  were 
to  be  sought  for  elsewhere,  in  the  Keuper  strata  deposited  in  shaU 
lower  water.  This  hypothesis  still  wants  more  proofs,  on  account  of 
the  totally  discrepant  physical  ciicumstances  under  wliich  the  Keuper 
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was  fonnetl*  Had  on  accoimt  of  recent  deposits  fore ring  rD  tlie 
between  the  geDuinc  Keuper  and  the  Alpine  s^edimcntjtrj  rocks.. 

MM.  Escher  v.  der  Liuth*,  of  Zurich,  and  P,  Mcmnf,  of  ^ 
both  of  wlioin  possess  the  kiiowledfe  and  energy  re(|uiiite  tat  the 
solution  of  this  question,  hare  lateT)*  irisited  the  Tonuibefi^ 
the  genuine  Cn.ssiau  and  Rossen  beds  begin  to  Bsamnea 
character,   particularly  conspicuoiia   in  the  Casiuai 
eminent  geologists  swcceeded  further  in  finding  out 
between  the  Keuper  and  the  Caseiftn  beds,  which  M 
in  the  Upper  Keuper  fur  the  equivalent  of  the  KolKB 

We  now  intend  to  give  a  deseription  of  certain  strata 
Suahia  intcrealated  between  the  true  Keuper  and  the 
with  Ammonites  planur6ii.     The«e  ttrata  *eein  to  us  to  ofSer 
remarkable  analogieu  vrith  the  Kossen  strata. 

In  West  Germany,  Franco^  and  England  the  Keuper 
rally  in  the  form  of  a  great  marl-depouit  with  Iocm 
Aandstone,  gy{)8um,  and  dolomite  beds  of  Tarying  thiekncM, 
flubdiviftion  of  tlie  Keuper  formation,  as  now  in  u»e,  depoMlf 
petrogra|ihieAl  difference.     The  Wirtemherg  Keuper  if 
to  he  nornially  developed  when  its  component  beds  (of  ft  tolid 
of  "00  feet)  succeed  each  other  in  the  following  order : — 

0.  Red  Keuper  morU;  OTeriaM  Ij  the  hard  yeUow  laftditoaMof  ^ 
h.  SaotUtofie  ($tQli«ii.iaiMlit«iii). 
4.  MarU  with  handi  of  landt tone. 
3.  Argillaceoui  ftanditooes  (lit  {or  bttilding-purpOMSi). 
2.  Variegated  ma/ls. 

1.  Gjrpsum. 
(Dolomite  t  geoendly  ranked  with  tlit  arfiUactvint  eod  tnii^) 

Such  subdiTiaiouB  offer  exoeptioiit  «ren  hi  abort  diataneeai  cim  m 
other  of  the  beda  diatppearing;  they  may  scrre  for  jir«cltcil  fm*^ 
poeei  or  for  local  characterSf  but  they  are  not  adapted  tor  tltcii^  l|^ 
pirtlJeliM  of  atnta  for  gmt  diataocef,  Miny  or  the  itii% 
chmotan  mdergo  alteration  on  th«  onpoeite  aide  of  Om 
variegated  marU  (Mames  iris^)  here  become  prmJctit, 
aubordiuate  beds  of  heterogeneous  rock  4 1  occurring  in  it 
an  order  quite  diflercnt  from  that  of  the  ^VirtfElDbm  bcdi 
still  more  conapicuuuji  in  the  KngliAh  Keujirr.  Ina  coi 
mouth  (Dor^'t^hire)  preaenta  hub  elitf»  of  dcniftded  New 
(Keuper)  exclu&ivrly  compoted  of  lahrgated  ntailai  wH 
liaea  of  senaration  aualoguu»  to  thote  traceable  in  fordan 
dapofita.  it  haji  hitherto  been  impoaalhle  to  make  out  b  the 
petrogmphii-td  horizuuji  which  uuiy  be  rrcoeuizcd  tu  distant 
nor  bate  uhserters  succeeded  m  e»tahUidung  xuucs  with  ili 
and  oonatant  pnlnwntological  diaracttrap  ludicatiire  oi  coeval 
whererer  they  niay  be  met  with. 

GraloftArhc  BfOiarkoMtB  uber  Vorarlben'*  b  tlie  Heli 
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The  Keuper  of  West  Germany,  the  Maraes  irisifes  of  France,  and 

the  New  Red  of  Englund  are  sandy  and  muddy  deposits  not  con- 
taining organic  remains  sufficient  (as  are  those  of  the  JuraBsic  or 
Cretaceous  marine  deposits)  to  establish  the  coe%'ahty  of  their  respect- 
ive subdivisions.  The  study  of  the  vegetable  remains  in  the  Keuper 
Sandstone  does  not  seem  to  have  led  to  any  positive  result  on  thig 
question ;  nor  do  the  few,  and  generally  ill-preserved,  remains  of 
Keeper  shells,  as  hitherto  described*,  materially  contribute  to  its 
solution.  The  large  LabjTinthodont  snurians,  whatever  may  be  their 
pal  aeon  tological  interest,  are  but  seldom  of  essential  use  in  compa- 
rative stratigraphy. 

Reeently  the  Suabian  geologists  have  paid  considerable  attention 
to  certain  fossiliferous  sands  tone-strata  intercalated  between  the  Lias 
and  the  Keuper,  and  immediately  connected  with  the  Bone-bed,  well- 
known  for  the  great  number  of  vertebrate  remains  coutained  in  it. 
We  shall  now  describe  these  sandstone-strata  in  some  detail. 

The  Btratigraphical  order  of  these  beda  in  the  environa  of  Esalingen 
is  as  follows  i'-^ 

Clays  with  beds  of  limestone  and  sandstoQc.    Zone  of  Ammonitet 
anffuiatut    ...,»,,..,».,..,... , f. 

}  ^Zl  "^  »^«5^^^-^'^^  1™^*^^^  I  Zone  of  A.planarlriM. A 


Uas 


1  foot 
'  7  inches  of  blaish  clay* 

8  inchea  of  Ugbt-biue  &andBtoiie  with  remaini  of  VtriehratOf  to- 
gether with  iardium  Rhaticum,  €.  cloadnwn,  Sehicodus  cloacu 
nut,  Lfda  Bejfneri^  AticiUa  coniortay  Mytiltu  mimitut,  Pec  ten 
Vatonienjm,  &c.    (Buiie-bed.),„ -..,,. .,»,.      c, 

5  incbea  of  light-grf y  micaceous  day  with  fragments  of  coaL 

6  feet  of  hard  yellow  sandlstones 4. 

Keuper  ...Red  Keuper  marl , tu 

Near  Nurtingen,  5  hours  (about  12  English  milee)  south-etst  of 

Stuttgart,  the  following  series  has  been  made  out ; — 

Beds  of  clnyv  limestone,  and  sandstone.    Zone  of  Ammonite» 

an^utatwt •. 

1|  to  2  feet  of  grey  timestone*  with  iron-ochre.      Zonei  of  A* 

pkmorbi*    .,,.,.....,...« «      d, 

'4  inches  of  yellow  clay. 
1  inch  to  2  inches  of  loose  qaoTko&e  eandi  with  traces  of  the 

Ijoue-bed ,..,. .,.*.,...., c. 

^7  to  8  feet  of  non^foasiliferous  sandatoue. 
20  to  30  fee*  of  fine-  3  feet  of  sandstone  with  casts  of  gastero- 
gralned,  yeilowisb-  pods  (Jeteonmaf  tp.,  Nerita,  »p.,  &c.), 
white  ^andiitoiie^  in  Anatina  proeurtOTt  Cyprieardia  Suevica, 
its  upper  portion  in- •  Net^chkodut  potiertu,  Avicula  cmtorta, 
terspersed  with  ^-      MytitutmhtuiuttGerviiliaprmcuriorfLima, 

lena  and  apheroida      ap.,  &c.. ....<« ». t, 

of  hard  sandstone...    The  inferior  portion  without  organic  le- 
[  mains. 
Keuper  ..TRed  Keuper  marl a* 

Both  sections  show  a  certain  number  of  constant  horizons.  The 
zone  of  Ammonitei  BucMandi  and  A,  Conybeari  (not  meationed 

♦  See  Aiberti, '  Monographie  des  Bunten-Sandsteins,  Muachclkalka  nnd  Kenpers/ 
1634,  |).  143^  Murcbijoo,  'GeoL  of  Chelteuhajs/  184&,  p.  55;  Goldfuss, '  Petri- 
facta  Germaiuje/  &e. 
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here)  lies,  in  both  localities,  at  &  domcwhut  higher  bomon. 
this  zone  comes  A,  angulatus  with  Cardinia  connitiitf^  Ck^wmUtiB 
Zenkeri,  Turho  Phitemon^  &c.     Below  this  the  loue  of 
platiorhis  ia  laid  open  iu  one  or  two  calcareous  beds*     Th« 
which  are  the  object  of  our  investigation  begin  immediatcljr  Mow* 
and  in  the  two  sections  given  above  they  occupy  diflereDt  Icfill  «ilk 
respect  to  the  important  horizon  of  the  Bone-bed. 


Table  of  the  Motlusea  of  the  "  Kouen-heds'*  in  Su^hiM. 


Acteobina,  tp.* 

An  At  ma  pnircurwr,  Qutmt, 

•P 

CArdiuiu  RhKiticum,  Merum 

Cardium  doAclnum,  Qu(%tt. 
CjrprieArdia  SucTica,  Opp,  4* 

Sue*i 

LedA  Deffneri,  Opjt,  

Nooichixodui  postemaf, 

Qwtut.  ip 

Schkodu*  cloAcinas,  Qwh- 

•ItdtX,  sp 

Avicola  contortA,  Port....,,. 


GerrilliA  yrmctmortQmenMt,{ 

•P-    "* * • 

Mytilui  lainutoi,  Got4f4 ... 
FtDten  VAloQieiuii,  Dtfir.... 


Aboirt,  tad  vitll, 
Ui«  Bone-bed 

krngneliaeA,ae.), 


letree. 
tearee 


freqaeat. 


very  frequent* 


frequent  

fcry  freqarnt.. 


B«lo«  the  Baw 

bcdUVQrt&ii. 

ECU}. 


veiy  frequent. 


ariboj^? 


C^ 


itel.A]p8. 


E.A]ffa 


Iff  AM 


rm  frfqucnt. 
frequent.  I 

vcryfrcymiit  |lfr<w 


I 


In  the  former  of  these  IcMmlitiei  the  ahells  lie  ii!iiiieilia<d|f 
the  loue  of  Jmmomt&t  pianorbis,  in  a  aandaioo^bed  horn  3  to  !§ 
inches  thick,  at  tlie  baae  of  which  the  Booe-bed  ii 


•  The  iateniAl  cast  here  atloded  to  may  poaubly  bdoiigiatl»  tf«in»1 
BaMmn  AlfH,  idaatifted  with  A.  c^*Mi7uipi«.  ip.,  by  M.  Umi^  {UAm 

t  Frot  QueAAtedt  it  righl  la  itmarkinK  the  ttHkiot 
i,Goldf 


to  Trigimm  cmr^^nttrU. 


IQ  liie  \t 


GkbdT  hM  recvatly  ukea  ai  tha  typt  of  bu 
■Ma.  v.  Lkakaa,  p,  39).    Tbii  tpioka  b  at  priaeat  o«^ 
tediatbci  latanat  caatt,  and  by  a  lafgv  oat*  parinpa  tbi 
QaanMl't  i|wt  (tab,  1,  ft(.  3). 

t  QpiM  tkuemm,  QneatA.    Wc  tbiak  tbat  tba  lyitaMlic 
abdl  ii  sot  yet  tuflcieatly  cleared  np»  but  ai  ail  cvvbIa  it 
wnMcly  placed  in  the  gcnui  0»4m, 

I  SooiciMdMaiuibowkcblafadial  ttriar.    ti 
tlrimt^  Ciad.  (Laoabard  uad  Bton.  *'  JAbrlioch/*  lUl,  p.  HtU  pL 

1  Saa  GaldliiAA,  **  Pm^f-^*-  ^ — isnivr  pt.  1M.  fig,  6;  AJbmi, 
TrittA,*'  |i.  153}  gueoitc  L  pi.  1.  flgv  lA,  3«.    TW 

aaottdy  iipait  ^  GoMf^  i  ^Uiafca,*' Aod  oot 
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Neuhausen  on  the  Fildern,  and  on  the  Birkengchnen  near  Esislingen. 
Sometimes  isolated  teeth  and  bones  are  nsBOciatcd  with  the  shells, 
e.  g.  at  Nelliiijjenj  2\  Enghsh  miles  south  of  Esshngen.  In  the 
second,  the  shell-bed  lies  /  to  8  feet  below  the  Bone-bed»  especially 
near  Niirtiiigen.  The  Table  at  p.  4  gives  a  synoptical  view  of  all  the 
molluscous  remains  hitherto  Ibuiid  in  these  deposits. 

Besides  the  s|jecies  quoted  in  this  Table,  Prof.  Quenstedt  notices 
some  others,  which  we  think  are  still  very  imperfectly  known: 
among  them  are  Fenericardia  prcecursor^QnenBt^  (perhaps  identical 
with  Cardiutn  Justriacumy  Ilaner,  if  we  may  jntlge  from  some  casts 
before  ns),  Plagioitoma  prt&cursoi\  Quenst.,  aiid  a  LimQf  only  known 
at  present  by  internal  casts, — at  least  we  are  not  acquainted  with 
the  form  of  its  external  surface.  We  have  not  yet  found  in  the 
deposits  in  question  the  M^a  mnctroidex^  Schloth,,  quoted  by  Alberti 
(Monogr.  der  Trias-Fomiat.  p.  153),  nor  the  Monotis  imEquivalmx, 
Bronn.  Pecien  Fahniensis  and  Caniium  Rhfeiievm  have  not  yet 
been  found  below  the  Bone-bed,  so  that  Jfteu/a  eontorta  is  the  only 
form  yet  ascertained  to  be  common  to  this  lower  deposit  and  to  the 
Kossen  beds. 

M-  Alberti  was  the  first  (1834*)  in  "Wirttemberg  who  noticed 
these  beds  with  regard  to  their  fossil  remainsj  describiug  them  under 
the  name  of  "Tiibingen  Fossihferous  Sandstonef."  This  distin- 
guished geologist  expressly  mentions  (loc.  cii.  p.  iri2)  the  sintid- 
taneous  occurrence  of  teeth,  bones,  and  shells  in  a  fine-grained  sand- 
stone on  the  superior  hmit  of  the  Keuper.  The  otiier  locaHties  have 
been  brought  to  light  by  the  successful  iovestigations  of  M.  Deffner, 
the  owner  of  a  manufactory  at  Esslingen. 

These  shelly  deposits  have  not  yet  been  found  in  every  locality 
of  Suabia  where  the  bonndaries  of  the  Keuper  and  the  Lias  have 
been  laid  open.  The  sandstoucs  are  either  so  hard  that  nothing 
except  carbonized  vegetable  remains  can  be  got  out  of  them,  or 
they  are  reduced  to  siliceous  bands^  not  above  an  inch  in  thick- 
ness, overlying  the  marls  of  the  Keuper,  and  including  the  Bone-bed. 
The  Lijs  appears  immediately  above  them  ;  and  below  them  is  a  thin 
layer  of  grey  clay  imbedded  in  the  red  marls  of  the  Keuper. 

Similar  circumstances  are  observable  in  many  localities  in  France 
and  England,  where  the  beds  intercalated  between  the  Lins  aud  the 
Keuper  are  laid  open  ;  in  some  of  them  sliell-banks  (generally  com- 
posed of  Pecteus)  seem  to  make  their  appearance  J.  This  siiuilitude 
is  still  more  striking  in  the  Irish  deposits,  described  by  Ctih  Port- 
lock  §,  containing  Pecten  Valonienshi  Jvimla  contoria,  and  a  Car- 

*  "  Beitrag  zii  eioer  Monographie  dea  Bunten-Sandsteins,  Muachelkalka  und 
Kcupcrs."  Stuttgart,  1834. 

t  The  saroc  beds,  with  the  some  ahelb,  occur  at  TiUiiigen,  between  Rottweil 
ind  Baiinget). 

t  See  Strkldand  (Proc.  GeoL  Soc.  voL  iii.  pp.  o85  &  732;  and  vol.  iv.  p.  ir)j 
ami  Murcliiauii  (Geol.  of  ChelteEibarn,  1845,  p.  54). 

$  Geot.  Report  on  Londonderry,  &c*,  p.  90.  We  have  prcviouslj'  had  ocoBsion 
to  notice  this  cooconknce  (Oppel,  "  die  Jnrafgniaation,  &c.*'  pp.  lfi-24).  Prof, 
Qucnstedl  ("  Der  Jura,"  pp.  2a-3.l )  has  recently  put  forlli  tlie  same  opiiiiuu,  vifith- 
out,  however,  duly  attending  to  the  very  essential  dijferencc  between  '*  Lower  St. 
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dium^  identified  by  the  descnber  with  C.  striafulmt.  Bow, 
bably  answering  to  C.  R/iaiirum,  Meri&o.  Whefertr 
remains  arc  wanting,  the  widely *sp reading  and 
Boue-be(i  ^  ofFcre  a  safe  horiion  ;  and,  even  if  this  bed 
ible»  the  limestones  with  Jmmomtfs  planorfnt  may  be 
obtaining  at  least  an  approximative  jiarallelism,  Eveji  if  tlw 
and  imperfectly  preserved  forms  of  moUuskB  ocrurriOK  >■  ' 
itrata  Oj^sociated  with  the  Bone-bed  of  Suabia,  and 
designated  aa  "  Jiuictiou-beds/'  be  left  out  of  the  tiuettioii, 
contained  in  them  three  very  characteristic  »}>ecies  which  can 
be  misunderstood :  Cardtum  Ilkatiemm,  ArictUa  etmiarta,  ajid  FtHtm 
Fahttiensis,  none  of  thcui  having  betti  hitherto  found  iti  ast  bofin 
much  above  or  below  the  beds  in  quettioiL  Their  appeiinuiee  a 
Suabia«  near  the  ihorea  of  thia  Mideiil  0M.  tn  rodu  bmiinf  aU  iIm 
characien  of  littoral  depoati^  beooDMi  stiU  mere  iateiiidng  hf  dM 
following  oonaderationa. 

llie  Ctoen  beds  near  Vienna,  and  even  considerablr  farther  wtgk* 
ward,  at  Koiwn,  and  in  the  Bavarian  Alpft,  are  chanctfrned  bf  m 
abundance  of  Bracbiopods,  by  large  sjiccics  of  Xiie,  hf  ' 
ffaidinffcri,  Gerviliia  Scha/hnufli,  and  G,  imji^t^  «h3« 
Rhigticum,  C.  Auslriacum,  Pecten  Fahitifnnit  and 
but  of  scarce  occurrence  iii  the  Bmchiopod 
tremely  abundant  in  isoUted  layers  imbedded  in  tbe 
Limestoncf." 

In  the  Vorarlberg  the  Br&chiopods  eri- 
individtiAls  of  Plicatula  Mtriatat  of  CartHum^  ind  of  tkt 
of  Arieula  increase  in  number ;  now  and  tiieiD  rRmint  of  Ul 
Bactryllia  I,  unknown  in  the  Kasteni  Aln9,iriiBiii^ed  witll  Um 

An  isolated  layer  of  black  sbite»  witn  iMmtroai  •beUt  of 
contoriiif  Cardium  Faionienae^  and  GvreilUm  SektffkmM^  bol 
any  Brachiopods,  is  imbedded  in  the  DacllltCOl  limeilo—  of  I 
near  Bludenz ;  while  the  Avictda^bedi  of  StlibtilB  end  lynl  m 
generally  white  limestones,  containing  isobited  BniG»OMidi|. 

We  may  perceive  in  the  Kosscn  IxhIs,  by  following  tMl  item  MK 
to  weat«  a  gradual  diminution,  and  at  last  a  total  wmfftumte^  of 
Braekiopoda  and  other  fomin  living  In  deep  aeaii  losmer  witli  ■ 
gndnal  inentae^  and  liuallT  a  tirrriuenoe,  of  other 
dusivelj  helongiiig  lo  tlie  t^ecUmbrumeAimia, 


I 


**  ind  **  Upper  St.  CankD**  (KflaMo  bedt).    ▼«  U9  eel 
tbiric  iptciea  from  the  depoilti  la  qoMtioa  oeean  at  81. 
•On  lu  extent  and  mtitiloHiMi,  lea  Qaeaiiwli  (Dm 

barRi,  p.  ItO) ;  f>pfr1  'ttia  JwiAicsMl*  Engl,  rtinclj.  «.  i 

vol.  iii.  p.  32  i,  he.  Hi, 

t  See  Vkmmx  y  uirmirli  4ar  K*  K.  OeoL  ffrtrhMiHaH.  MUi 

Qi  i.  Gb  Bw  vet  il»  part  a.  p.  H) 


tea  **  nriMB  Aoidny  McbhK  VOL  vl,  aB4 
Far  the  iiiiert  we  towc  — eiJeidl  ihettMa 


I  TbeiefbtiUi  M^m  hernia  act  IbeaafliapartittelheiaMieipeilitaf  | 
la  Ihi  okl«r  aed  asiena^vt  beee*W4  ef  LoAew*  Set  Rooltcr  (Qaift.  Ie««.  < 
800.  vol.  to*  ISftS,  ^  18)  t  aad  MoreUm  (agarfa,  pw  837.  4«.), 

I  ieeFMan(MielliMli4«ILK.IIeaLMrilMiMri^*ekeritfwliqL 
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The  fauna  of  the  Sttabmn  sandstones  in  question  furnishes  the 
oondudini^  link  of  the  geolosical  ehain ;  and  we  do  not  hesitate  to 
assert  that  the  (juestion,  whether  the  Kossen  strata  are  to  be  ranked 
with  the  Lower  Lias,  or  with  the  St.  Cassian  deposits^  cannot  he 
decided  without  coming  to  tbe  same  result  with  regard  to  the  Bone- 
bed  ;  and  that  the  Mammalian  remains  of  the  Bone-bed  belong  to 
the  same  epoch  as  the  Kussen  beds  of  the  Eastern  Alps. 


^r   On  the  Tertiary  Deposits  of  the  South-east  ^jfCARiNTHiA. 
^|,  By  M,  LtPOLD, 

PV  [Proceed.  Imp.  Geol  Inatit.  Vienna,  Jinunry  29. 18&fi.] 

Taia  district  was  yisited  by  M,  Lipoid  in  the  summer  of  1855.  The 
**  diluvium  '*  lies  along  the  whole  course  of  the  Ri\'er  Drave»  from  the 
Rosenthal  to  Drauburg,  where  the  river  leaves  the  Carinthian  terri- 
tory ;  it  extends  also  over  the  wide  plains  of  the  Jaun  valley.  Less 
extensive  deposits  are  met  with  in  theVellach  and  Miss  valleys.  In 
the  lower  portion  of  the  valley  of  the  Drave,  the  diluvium  attains  a 
thickness  of  300  feet ;  and  is  composed  of  gravel  and  conglomerates, 
clay  appearing  in  some  few  isolated  localities  only.  Near  Pereschitxen 
the  diluvium  or  drift  is  overlaid  with  extensive  layers  of  calcareous 
tuff,  used  for  building-purposes. 

The  Tertiaries  form  a  nearly  continuous  range  of  hills,  running  E* 
and  W.,  along  the  northern  foot  of  the  Cari^nthian  Umestone-raonn- 
tains,  from  the  Rosentbal  to  the  frontier  of  Styria.  Some  few 
isolated  deposits  of  the  same  period  occur  within  tbe  region  of  the 
calcareous  .ilpsi.  On  the  riglit  bank  of  the  Drave  and  in  the  Jaun 
valley,  the  tertiaries  assume  almost  exclusively  the  character  of 
conglomerates,  lying  horizontally  on  the  base  of  the  c^careoua 
mountains,  or  rising  in  isolated  hills  amidst  the  plains  of  drift.  They 
may  be  regarded  as  a  continuation  of  the  Turia  and  Satnitz  tertiaries 
on  the  lell  of  the  Drave,  which  has  broken  through  these  strata, 
having  on  both  its  banks  highly  jiicturcsque  perpendicidar  cliffs. 

The  average  thickness  of  the  conglomerates  is  GOO  feet :  on  the 
calcareous  rocks  of  the  Ilosenthal  rolled  fr^igrnents  of  the  tertiary 
deposits  are  found  at  3600  feet  above  the  valley ;  and  near  Win disch- 
Bleiberg  the  tertiary  conglomerates  reach  an  elevation  of  4000  feet 
above  the  level  of  the  Adriatic. 

The  older  tertiaries,  consisting  of  sandsj  sandstones,  and  plastic 
clay,  are  rarely  exposed  in  the  region  above  described,  but  prevail 
towards  the  east,  and  are  everywhere  more  or  less  lignitiferous. 
Near  Unterorl  five  beds  of  lignite,  of  from  1  to  2  feet  average  thick- 
ness, have  been  opened  in  a  deposit  of  plastic  c!ay,  containing  in  its 
sandy  portions  Ildix  infltxay  Martens,  which  also  occurs  in  the 
Neogene  freshwater  strata  of  Steinheim,  Wirtteraberg.  The  terriary 
beds  of  Unterorl  trend  from  N.VV.  to  S.E-  with  a  shght  dip  to 
the  S.W. 

Tlie  tertiary  depouta  of  Missbach  are  separated  from  the  aboT&^ 
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mentioned  b?  a  g^reat  mass  of  the  Gailthal  (carboniferotat) 
Their  ligiiitiferoua  portion  has  a  total  thickneis  of  from  6  to  7  I 
the  beds  of  lignite  varj  ing  from  J  to  1  foot. 

The  tertiary  basin  of  Liescha,  south  of  Prevali,  extending  to  an  < 
and  west  direction  and  entering  the  Styriau  territoir,  is  (^ 
important  than  either  of  the  preceding  groups.  It  liea  from  500  to 
600  feet  above  the  level  of  the  Miss  valley,  near  Prerali,  beng 
separated  from  it  by  micaceous  schists  asaocinted  with  cmfitife  pof^ 
phyrics.  The  Liescba  basin  is  bounded  on  the  north  bj  niin  mht^  t 
on  the  south  by  the  Gailthal  (carbouiferous)  rocks.  Tht  dcMHiAif 
order  of  the  strata  is : — 1 .  calcareous  breccia  ;  2.  rolled  fngiMSlt  m  m 
limestone;  3.  argillaceous  sand  with  freshwater  moUusci;  4.  and-  I 
atone  and  conglomerate;  5.  yellow  sands  with  patcba  of  ooal; 
6.  grey  clay  with  vegetable  remains ;  7.  upper  bituminotia  day,  witH 
some  subordinate  lignite<beds ;  8.  principal  lignite-bnl ;  9.  hite» 
minous  clay  ;   10.  white  clay. 

The  vegetable  remains  hjire  been  described  by  Prof.  l*n|^  in  ^ 
Imp.  Acad.  Proceedings,  Nov.  1855.    Dr.  lloerues  ha*  foood 
the  moUuBca  Melania   turrita,    Klein,   and    //e/ix    Stt 
Klein,  bolli  species  occurring  in  the  Neogene  freshwater 
Steinheim  and  Zweifalten. 

The  main  lipite>bed  haa  an  average  thickncM  of  1 8  fe«l»  aad 
diminishes  gradually,  apparently  diaanpearing  with  the  incrraat  of 
depth.  The  strike  is  to  the  eastward,  with  some  slight  devistMi 
and  iu  dip  is  south  at  an  angle  of  15^  dimimahing  graaully  lo  ^. 

Tlie  workings  now  opened  to  the  length  of  3600  feet,  and  to  « 
extent  of  1800  feet  along  the  dip,  show  that  these  strata  do  Mt 
oecur  in  the  form  of  a  basin,  as  they  do  not  ascend  along  the  mmiik 
mouutain-slope.  The  present  produce,  H40  workmen  bcmg  ss»- 
ployed,  ttmouiits  to  more  than  l,O0O,0iH)  cwt.  annually,  and  is  can- 
autnt'd  in  the  extensive  puddhng  and  rolling  eitabliahments  of  PrmlL 

[CooiftM.] 


On  HARTrTE.    By  M.  vox  ZspnAitovicit. 

[ProcfCiUngi  Imp.  GeoL  la»tit  Vieaas,  Feb.  la,  185€w] 

This  refinous  »ubf«ta»ce  was  first  diseoTcred  bj  TIfifitt'ffT  In 
upper  tune  of  the  ligtiitca  at  Ober-!lart»  near  GloMUli*  in 
Austria.  The  harlite  found  at  Rosenthal,  near  KufliSl  (fi^im),  ia  m 
comparatively'  large,  irregular,  prrfrctl?  tmi8|iu«ot»  iad  deavakb 
pieees»  showmg  in  the  tourmaline  of  tJie  pobfiiiaa 
distinct  s\  sterna  of  elUptical  coloured  rings.  It  ii  HlD 
found  within  ihe  lignite  in  the  form  of  small  rtiiii^ 
angular  fragments.  The  microscopic  crystals  depo«tid 
aU^hoUc  solution  of  bartite  an?  in  tlie  form  of  rhonMifdnl  iBi 
hexagonal  lamellai^,  the  angles  of  which,  acconling  to  Ptof.  KaiMMMI, 
eorre9pond  with  those  found  by  M.  ilaidinger  in  the  laoirlba  otaiaid 
by  dearage,  t^^lWT  IL] 
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On  the  Gtohfjy  of  parts  of  the  Tyrol  and  Vorarlberg. 
By  M.  G  Cm  BEL. 
[Proceedings  Imp.  GeoL  Instit,  Vienna,  Feb.  12,  1856.] 
M.  Gl'Mbel's  observations  relate  to  the  geology  of  the  portion  of 
Tyrol  and  Yorarlbtvrg  iudiided  between  the  valley  of  the  llhiiie,  the 
crystalline  slates  of  the  principal  Alpine  zone,  the  Kaiscrpass,  and 
the  Bavarian  frontier.  M.  Gumbel  has  paid  particnlur  attention  to 
the  **  Flyseh  '*  and  its  analogues.  He  recognizes  in  the  Flyseh  of  the 
Vorarlberg  fotir  wdl-charactemed  divisions.  The  first  of  them,  called 
by  him  the  "  Inferior  Alpine  Slate,'*  lies  between  the  Verriicano  and 
Liassic  Dolomite  ;  it  belongs  to  the  Triassic  epoch,  and  contains  no 
other  fucoids  except  the  well-known  Hulobea  Lomeli :  gypjiuni,  an- 
hydrite, and  rock-salt  are  imbedded  in  it.  The  second,  M.  Gumbera 
"Allgau  Slate/'  immediately  overlies  the  Adneth  Limestone;  its 
fucoids,  altbough  similar  to  those  of  the  Eocene  Flyseh,  are  speci- 
fically different  from  them :  it  euntains  Liai^ijic  Cephalopoda,  as  Am- 
moniies  radiansy  J,  JntaltAeits,  Sec.  The  spotted  or  Amalthean 
Marb  belong  to  this  division.  The  third  division  is  a.  Nummulitic 
Flyseh,  comprising  argillo-calcareous  niarls^  with  chert  and  glau- 
conite,  alternating  with  nummubtic  beds.  The  fourth  division  ("In- 
tricati  Flyseh'*)  with  Choudritts  infncatus,  CfimatitSj  &c.,  which 
covers  the  nummulitic  strata^  must  be  considered  as  a  deposit  of  the 
second  Eocene  period. 

[COUKT  M.] 


Oft  the  Mbtalliferous  and  Porphyritic  Veins  0/  the  Erzge- 
BiRGK.  By  Baron  de  Beust,  Chief  Director  of  the  Mining 
Department  in  the  Kingdom  of  Saxony. 

[Proceedings  Imp.  GeoL  Instit.  Vienna,  Fek  12,  1856.] 

The  subject  of  this  communication  is  the  metalliferous  veins  of  the 
Saxon  Erxgebirge,  with  respect  to  the  porphyry -veins  associated  with 
them.  Baron  de  Benst  thinks  that  the  phtcnomena  of  the  diffusion 
of  metalliferous  minerals  in  the  region  in  tjuestion,  and  generally 
through  the  whole  of  Europe,  may  be  grouped  under  some  iew  very 
simple  laws.  Four  iines  of  elevation  may  be  distinguished  in  the 
metalliferous  moniitaiiis  of  Saxony  and  North-west  Bohemia,^ — 
namely,  the  Erzgebirge  line  (W.  to  E*),  the  Sudetian  line  (W,  to  E. 
or  more  exactly  :iOO"'to  120°),  the  Bohmerwald  line  (345°  to  iGy*"), 
and  a  fourth  hue  (S-W,  to  N.E.),  The  porphyry-veins  in  Saxony 
and  in  the  adjacent  countiies  run  in  a  direction  conforming  to  one 
or  other  of  these  four  lines  ;  the  more  important  of  them,  which  are 
connected  with  the  caThoniferous  basins  of  Saxony,  offer  a  remarkable 
parallelism  with  these  lines ;  and  the  same  circumstance  may  he  ob- 
served in  the  direction  of  the  mctalhferons  veuis  in  the  Erzgebirge, 
especially  hi  those  of  the  Freiberg  district,  so  that  both  porphyritic 
and  metalliferous  veins  may  be  correctly  admitted  to  stand  hi  the 
mutual  relation  of  cause  and  effect,    BaroD  de  Beust  points  out  the 
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practical  ralue  of  these  theoretical  laws,  as  giving  tare  iiidimliwi  ^ 
the  presence  of  u^ful  miDt^rals.  Thus,  for  exampUs  ibe  «bol»  eC 
that  portioD  of  Saxony  which  is  traversed  b^  porphyritk  vcsna  nmj, 
with  good  reason,  be  supposed  to  be  more  or  lets  metallifenMB.  The 
existence  of  an  extensive  coal-basin  beneath  the  po?|»hvTT  " 
Grimnia  and  llochUtz  is  very  probable,  and  even  the  porpUvntic 
of  the  Tharand  Forest  and  of  Meissen  may  be  presutncci  lo  be 
nccted  with  carboniferous  deposits. 

From  the  distribiilion  of  metalliferous  veins  in  Saxom?  the 
passes  to  their  distribution  through  the  whole  of  Europe.    lie 
gitisbes  three  principal  metalliferous  zones,  following  to  tbdr  _ 
direction  the  Krzgebirge  and  Sndctian  lines.    The  first  of  tbcw 
runs  from  the  shore  of  the  Black  Sea  in  Bessarabia,  tbfos^^ 
da  via,   Dukowina  (East  Gallicia),  North   Hungary,  l^ppcf 
Saxony,  the  Flartz,  the  Teutoburg  Forcxt,  and,  iK'vond  llie 
Channel,    through  the   extensive   lead-distrietji  ot  nerbjtbirt 
Cumberland.     The  second  aeemi  to  bej^n  on  the  shotret  of  lb* 
Atlantic  near  Lisbon,   and  passes  acrosa  Spaui.  Southern 
TTpper  Italy,  Illyria.  Cnrinthia,  Banat,  and  TraujivUi 
direction  be  correct,  it  must  intersect  the  first  line  m  the 
and  thi.s  group  of  mountains  may  then  be  supposed  Co 
enonnous  store  of  metalliferous  minerals.     This 
»omc  measure  supported  by  tlie  obserratioiis  of  M. 
Austrian  mining-oflictT  in  the  Persian  terrioe, 
Zend  monntains  near  Tabriz  its  being  uncommOQly 
and  the  chain  between  Sultanin  mid  Kasbin  as  being  % 
ftod  enormous  mass  of  iron-ore.     Tlie  third  suue,  of  a 
•il^tj  to  ninety  Qeruui  (about  400  £it9M>)  » 
weft  Spain,  passes  tbiongb  Bretam,  the  saw 
South  Bel{>tum,  Nassau.  Weslpbaba.  tbe  Hn^/Aufgi^  «nd  te 
druck,  and  intersccta  tbe  first  sone  rsfj  near  tM  aalillifti 
stricts  of  Saxony « 

Baron  de  B^ist  concludes  by  pointing  oat  tbt 
stance  of  the  Saxon  stanniferous  tone  tylitf  In  tbe 
with  tbe  tin-4)epo«it8  of  Limoges  and  of^Nortb-wat 
sane  manner  m  a  line  <lrawn  through  the  qiddcaihe^^isMHli  of 
Spain  and  Tuscany,  if  lenfftbcned,  will  pass  tbnngb  lari^  wmk 
end  in  tbe  Teins  of  mcrcnnai  grcj  copper  in  Upper  llnagarT, 

Ifaidinger  noticed  in  1849  an  analogous  circuniftBaec  win  tepii 
to  boraric  acid ;  nil  the  localities  wfaeit  tbis  acid  is  IbmndL  f&NT 
Irvc  or  combined  with  basic  substances  (fonninig  Bassoiinr,  BwatlN^ 
and  Latoiite),  bemg  sttuatefl  along  the  mtw  noftb  and  sowlb  \atM^ 
trarrablr  from  tlir  Ulr  of  Vulcano  (lipari  Islands)  tn  .Vrmdal  ll 
Norway,  and  sending  a  we«terlv  branch  from  Ar^udal, 
Utocn,  to  Salisbury  Crag,  near  EiUnburgb. 

[Covi 
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On  the  Lignite  Basin  o/Falkenau  and  E1.8OGKN,  tit 
Bohemia.     By  Dr.  F.  Hochstktter, 

[PrtKJcedings  Imp.  Inatit.  Vieona,  Feb.  19,  1856.] 

This  basin,  3  Austrian  miles  in  length  and  1^  in  breadth,  lies  in  a 
depression  between  the  Carlsbad  Moantains  and  the  Erzgebirge, 
and  is  reaJlj  the  ceotral  portion  of  the  Egrit  basin,  being;  separated 
from  the  upper  basin  by  the  mountain-range  of  Maria  Kuhn,  and 
from  the  lower  one  by  the  basaltic  rocks  near  Saatz  and  Teplitz. 
The  basis  of  tlie  lignitiferous  deposits  consists  of  loose  sandstones, 
conglomerates,  and  qiiartzosc  sandstones  (with  siliceous  cement  of 
extraordinary  coherence),  appearing  in  some  localities  only  in  the 
form  of  blocks^  Near  Altsattel  the  sandstones,  which  attain  a  thick- 
ness of  100  feet,  contain  numerous  Tegetable  remains,  mclutUng 
Palm-leaves,  These  sandstones  are  OTcrlaid  by  clays,  10  to  20  feet 
in  thickness,  some  plastic,  others  sub-schistose,  varying  greatly  in 
colon r»  and  in  some  localities  pyritiferous  enough  to  ser^e,  on  a  large 
scale  and  with  great  advantage,  for  the  manufacture  of  sulphur, 
ahim,  sulphate  of  iron,  and  sulphate  of  copper.  Tlie  clays  include 
numerous  beds  of  good  lignite,  and  sometimes  of  excellent  glance- 
coal.  These  lignitiferous  deposits  are  disturbed,  broken,  and  dis- 
located in  their  stratification.  They  are  of  ante-basaltic  date,  while 
similar  post-basaltic  deposits  overlie  them  in  horizontal  and  undis- 
turbed stratification.  The  erupted  basalt  of  North-west  Bohemia 
occurs  between  these  two  deposits.  The  superior  post-basaltic  divi- 
sion is  characterized  by  beds  of  basaltic  tuff,  thick  beds  of  lignite  of 
inferior  cmality,  titiely  laminated,  tough  shales  (with  remauis  of  in- 
sects and  vegetables),  limestones  (with  Ht;lkei)  and  fpiartz-rock 
(both  the  latter  of  freshwater  origin),  and  by  an  abuodance  of  hydrous 
oxide  of  iron  and  sphoerosiderite,  diatribnted  in  the  uppermost  femi- 
ginous  clay.  Kaolin-deposits  occur  at  Zettiitj:,  near  Carlsbad,  and 
at  mauy  other  localities  ;  they  seem  to  be  local  results  of  the  decom- 
posing action  of  tertiary  waters  on  the  granite  beneath.  Porcellanoua 
jasper  and  bacillary  iron-ores,  &c.,  the  ordinary  products  of  the 
spontaneous  combustion  of  the  lignite-beds,  occur  around  Carlsbad 
and  Falkenau. 

The  distinction  of  ante-basaltic  and  post-basaltic  deposits  in  the 
lignite-basin  of  Elbogen  leads  to  a  geological  question  of  general 
interest.  The  ante-basaltic  deposit*  occur  not  only  at  the  bottom  of 
the  basin,  but  on  the  slopes  and  even  on  the  tops  of  the  neighbour- 
ing mountains,  ai  high  as  2100  feet  above  the  level  of  the  sea,  where 
they  are  overlaid  by  basalt,  and  where  the  lignites  are  still  worked 
for  fuel.  The  post-basaltic  beds  occur  exclusively  withm  the  basin 
itself.  These  circumstances  indicate  coosiderable  disturbances  con- 
nected with  the  basaltic  eruptions,  which  are  generally  explained  by 
supposing  a  last  and  general  upheaving  of  the  Erzgebirge  and  the 
Carlsbad  Mountains,  posterior  to  the  lignite-period-  Dr.  Ilochstetter 
ia  of  opinion  that  both  these  raountain-chains  occupied  their  present 
level  long  before  this  period,  and  that  the  inimejiae  b&flaltic  mafias 
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of  Duppau  and  of  the  Mittelf^ebirge  by  their  ouiboni  hnk»  cIm  Cfli* 
necting  link  between  the  Erzgebirge  and  the  CtrUbid  Ml    ^  * 
and  caused  it  sink   to  a  lower  lereL     The  fint  Urtitfy 
coTcred   the   flattened    mountain-tons,   the    suooeedtng  OOM 
deposited  in  the  basin  formed  by  tne  breaking  down  of  tbm 
rocks.     Traces  of  ihis  catastrophe  mav  be  seen  in  the  Tioltat  i 
cations  of  the  lower  lignitiferoua  deposits,  and  in  the  great 
eusting  around  Carbbad. 

[CovnrrlL] 


On  M^  Mountain  Limeitone  and  Old  Red  o/hMTJum 
By  Prof.  De  Konince. 

[Proceed.  Imp.  Geol.  lastit.  Vieniu,  Feb.  1%  I8&iu] 

M.  VON  Qauer  communicated  a  letter  from  Prof.  De  Koomc 

which  he  states  that  he  has  succeeded  in  tracinc:  in  the  Carbooif 
formation  of  England  and  Scotland  two  quite  different  faunae,  the 
one  cnrrcspondiuK  to  the  carboniferous  fauna  of  Vii^  and  Bte«bct|^ 
the  other  to  the  fauna  of  the  Tournay  coal-basia.  Tb«»e  twa  ' 
although  eontemporaneoua,  are  nowhere  found  mnmitfaL 
Prof,  de  Koninck  thinks  that  the  Old  lied  gaadHOttf  of 
and  Scotland,  sunposed  to  belong  to  the  Detooiai  fjntca,  li  im 
reahty  the  l^ase  of  the  carbonifcroua  group ;  a  dfcamtfto 
analoey  in  the  rest  of  Europe. 

[CdOKT  IL] 


AddiHomal  Information  renpectinff  (Ae  Mayekce  Tertlakt 
Formation.     By  Prof.  Frid.  Sandberger. 

(Leonhard  and  Dronu'i  Neoet  Jahrboch  ftir  Mlo.,  &c  1S56.  pp.  &SS^&li.3 

M.  WEiNKAcrir,  of  Kreutiuach,  has  forwarded  to  me  for 
nation  the  loMila  wlitch  he  contimies  to  collect  from  the 
grained  marine  tend  of  that  uelglibourliood*    The  iRod  ia 
cemented  together  by  barytea.    A]tboii|^  tbeet  ibesOa  tve 
cuts  or  ininrcieions,  often  eooiisting  of  pure  barytee^  tliey  en 
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ue?ertheleea  be  accurately  delennined  chiefly  by  oomparisen  witk  llbt 
well*pre8erTed  remaiDs  of  Weinbelm  and  Aliey.  The  fbUowiaK  tt/t 
will  show  thai  the  ffiiilt  gires  a  uiuch  greeter  ahmditto  ef 


than  was  hitherto  ntipected,  as  well  as  local  dtveffgtnoae 
heini,  particularlv  in  the  abundance  of  sereral  qiedet.  Bforrorer 
two  upecimcna  of  CeritAium  maryaritactum  wete  for  the  firet  tiaie 
foimd  in  the  lowest  bed  of  the  ba&in,  this  fomSl  bemg  oneof  llie  maei 
common  in  the  upper  bed.   Altogether  I  have  found  th«  Mofving  »— 

Po««il.wood  and  Cones,  boUi  derited 
Cofal*,  identiMl  willt  tht 

ttt  Weinbdm. 
0»ineac«mfefa,£««i.,| 
tluaalAlsey, 
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Teredo  anguiniu,  &iii^.*,  boring  fossil 

wcK>d. 
DcutaHum  Kickxi,  NyaL 
Vermetus,  «p. 
TomateUa  !N"jsti,  DucLf 
Trochua  Rhenmrms,  Mer. 
Xenophora  Lycl)ana»  Btuq* 
Natica  gtaucinoidea,  Sow, 
Cerithium  marg^aritaceum,  Lam. 
Tritomura  Flandricum,  De  Ktm* 
Murex  Desbayesli,  BucA, 
Volou  Rathieri,  Het. 
Chenopus  AcnitidactyluB,  n.  sp., identical 

with  one  of  the  fonns  kom  Akcy. 
Cypraea^  sp. 


FectiuicQlus  arcatti!,  SrAioM. 
Limopsis  Goldfussi,  Ntfst, 
Area  hiajuula,  DtMh. 
Modiok  sericea^  Br. 
Diplodonta  fragilis,  J.  Bravn, 
Lucina  tenuistriat  Wt=*. 

fironni,  Mer. 

Cardium  tettiiiatileatuii],  Njfst, 

scobinulfl,  M&r. 

Cyprina  rotuDilata,  ji,  Br^un. 
Uocardia  tmnftversaj  Nygt. 
Cytherea  Hplendida,  Mer, 
Cardita  orbicularis,  Br, 
Corbula  pisum ,  Sovf, 
Thracia  phaseolina,  Kim. 
Tellina  BcbertiaDa,  Botq. 

The  folloiring  are  very  common,  Pectunculua^  Natica  gtauci' 
noideSf  Lucina  ienuistria,  Dentalium  Kickxi,  Xenophora  LyeUanOt 
and  OHraa  caltifera  j  whereas  Natica  cratsatina,  Pema,  and  Shark's 
teeth  are  altogether  wanting.  M.  WeiiikauflP  13  still  collecting  in 
other  portions  of  the  district  hitherto  neglected,  and  I  therelbre  look 
forward  to  another  early  opportunity  of  completing  the  fauna  of  the 
marine  sands  of  each  separate  locality. 

It  is  most  satisfactory  to  know,  from  information  recently  received 
from  him,  that  M«  Deshayes  is  about  to  pubhah  a  Supplement  to 
his  valuable  work  "On  the  Shells  of  the  Paris  Basin,"  in  which  he 
will  make  known  the  new  diacoveriea  in  the  Sables  SupMevrs  near 
Jeurre,  Etanipes,  &c*,  the  fauna  of  which  is  almost  identical  with 
that  of  Alzey  ;  we  shall  then  be  the  more  convinced  that  this  formation 
is  spread  over  vast  districts*  Its  extension  from  Krtntziiach  to  the 
Solothurn  Jura  (Delsberg),  althonghwith  considerable  gaps,  imparts 
to  it  a  more  than  common  interest. 

According  to  communicationa  received  from  Prof.  Emmrich,  I  have 
no  longer  any  reason  to  doubt  that  the  so-called  shell-molasse  of  the 
Chiemsee,  in  the  neighbourhood  of  Trannsteiu  and  other  locahtiea 
in  the  highlands  of  Bavaria,  also  belongs  to  this  ibmmtion ;  and 
Emmrich  has  lately  distinctly  stated  J  that  this  formation  occurs 
above   the   nummulitic    beds,    and  under    the   Cyrena-marls   with 

S itch-coal  of  Miesbach,  which  are  absolutely  identical  with  our 
Lhenish  C}Tena-marls.  There  is  no  longer  any  question  of  a  com- 
parison with  the  true  Upper  Miocene  molasse  of  Switzerland  (St. 
Gal!),  And  thus  we  also  find  along  the  edge  of  the  Alps  inter- 
mediate formations  between  Eocene  mid  Upper  Miocene,  as  every- 
where else  in  the  true  typical  development  of  the  whole  formation. 
In  the  saudstones  of  the  Chiemsce,  of  the  Lochergrabeu  near 

*  Numerous  specimeiis,  of  all  ages,  of  this  s|Micies  were  lately  found  at  Alzey 
by  M.  Grcin,  and  will  Bhortly  be  described  by  me.  Its  nearest  aoalogue  is  Teredo 
Toumaiif  Leym.,  from  tlie  niiramulitie  beds. 

t  Uy  comparison  of  the  Mayeiicc  species  willi  the  true  71  timulata,  Brand., 
which  1  have  received  from  Mr.  Hamilton,  I  have  convinced  myself  that  they  are 
cUlferent  specie*.  The  Magdeburg  species  ia»  again,  different  from  that  of  Mayeuce 
or  London.  The  same  may  be  said  respecting  the  supposed  identity  of  Triiotuttm 
arguium  and  7'.  Fiandricumt  as  Beyricb  has  already  suggested. 

X  Zeitachr.  Deutscb.  Geol.  GescUs.  vol.  ti.  p,  6&a. 
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Miesbach,  and  of  the  neighbottrhood  of  Tmtinstcui,  wlutili 

forwArded  to  me,  I  found — 

Lamnii  contortideiis,  da.  Oitnu  Umgiiwtikf  tmau 

P&Dopeca  nubertianai  ai»q.  ventiLibreait  Cttif* 

Ostnca  cy  at  hula,  Lam,  Pleuroiomi  latSdavfaoB*  Sfpr- 

all  of  them  true  lower  Miocene  forms,  amougst  which  O^irata  c^aikmU^ 
BA  a  widely  exteuded  typical  sheU,  is  of  great  imnortanrr ;  txir  otW 
fossiL;,  with  the  exception  of  the  Echinus  deiscnbed  by  SrhaAmc^ 
were  too  ill  preserved  to  allow  uie  to  pronounce  pjwtirdjr 
thenK  The  Cyreiia-tnarb  whicli  overlie  this  fomiation 
the  other  hand — 

Cyretia    suharata,    Bf,^  forming  CeritliiaB[ 

whole  tiedt.  var.  Galeotti.  HjftL 

Tiehogonia  Brardi,  />mA.,  partly  Mdanopili  brbimb,  A 

with  remainB  of  colour.  PltnorHi  f  oadHliw  ^. 

Ceritliiutii  uiargariUceum,  Lam,  Cytherldaa  MiUkri* 

A  plant  not  to  be  dtstingiiiahed  fVom  C^^pvaiil«t 
Ettingth.,  was  found  in  the  day  of  the  Gromial  hedf ;  tlw 
coal  of  the  Peisenlier^  and  of  the  Leimachthal  beda 
of  flattened  Ftanorbett  and  Ileiktt,  one  ha^  epeeka  of  mhUk  HW 
ribbed,  entirely  eurrespontiing  with  i/.  B^momdt,  and  a  Vmio  wUflb 
could  not  be  accurately  made  out.  My  allofNBieiitJODed  italMMMl 
appws  therefore  to  be  auffieiefitly  coiidrmod* 

The  position  of  the  Septtna-claj  and  of  the  Cyifitfc-iuri  !■■ 
occasioned  »  diiicuniiiou  between  Prof*  Bejrich  and  myaeJf.  I  omt 
beUcrc,  according  to  the  recent  diacoTitiee  near  Caaael  (HcMel  tiMl 
the  Septana-eby  then  oferike  Cbe  repreie&tetiyei  of  the  Vprn^- 
marl  or  the  lower  brown-eoal  forroatioDy  the  foaeila  of  whidi  !■«• 
btiii described  by  Dunker*.  It  b  thm  idmitted  that  it  b 
ymin^,  but  certainly  not  much*  aa  foattlBof  the  Septaria-clay 
partly  in  the  marine  tiands  of  Alxcy.  and  partly  m  the  Crrmt^ 
It  would  thua,  aa  the  de|ioAit  of  a  true  tAbne  uorthern  ooeaB,  Woi^ 
to  about  the  Mine  age  as  the  braddlh  Gerithiuii^ditnealOfM  of  tko 
Mayence  baain*  but  by  no  meana  yoonsar  than  the  upper  AMiHa  el 
this  baain,  as  Bey  rich  supposed,  probably  because  he  faftfiM  dl  Ikt 
brown-coals  of  i^assel  to  the  same  age.  It  bai^  ho«vf<er, 
shown  that  the  occurrenoe  of  the  not 
ana  with  »helU  of  the  CViwa  ma 
were  supposed  by  my  m$  iHeod  Volti  to  fat  tft  1 
are  in  a  aecoudary  one*  i.  f.  that  the  bed  ffmttfaihlg  lilt  Ibmib  ia  m 
pcbblv  diluyial  loam.  Now  a«  Leda 
near  Moabach,  not  fkr  ftom  Wicsbadtn,  ia  the 
by  tertiary  foisUa  firom  yerr  dtflmot  beds*  m^  former  cmmhi  of  ili 
occurreooi  la  utm  in  the  Alayrncc  baaiu  in  ita  ongiiiM  of 
deposit  must  be  modified.  It  rather  apiMrars  to  haye  besa 
into  Uie  basin  during  the  diluvial  periocl  from  drpoaka  of 
day  iituat4Hi  further  north,  and  to  luiye  become  aiixed  vp  witk 
the  fu»Ail»  washed  out  of  the  upprr  beda  of  the  tuidtrlyin  teftaafy 
formation.      Neyerthcb«^  however,  many  othtr  foasik  wnd— hi^d^| 

•  l>nfiaBMgfiheU|»<r1MstdMtaalCMi^iaSS.p.4 
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clittract«ristic  of  the  sand  of  Alzey  {VAenopus  spedosus,  Pleurotoma, 
&c.)  and  of  the  Cyreiia-marls  prove  the  close  connexion  between  these 
formfltiuua.  liespecting  other  tertiar}-  formations,  particularly  those 
of  Badeiij  I  hope  soon  to  make  some  further  comnmnications. 

[w.  J.  n.] 

On  the  Metals  and  Mines  o/ North-western  Bohemta. 

By  M.  JOKELY. 
[Proceed.  Imp.  Geol.  iDfttit.  Yieniia,  April  1, 18&6.] 
Tbi8  communication  comprises  a  general  surrey  of  the  metalUc  pro- 
ducts and  niiiiing  operations  in  the  Bohemian  portion  of  the  Ei^Ege- 
hifge,  the  Fichtclgebirge,  the  Kaiserwald,  and  the  northern  extremity 
of  the  Bohmerwald.  The  meUils  occurring  in  this  district  are  silver, 
uranium,  nickel^,  bisnmth,  cohalt,  lead,  anc,  copper,  iron,  manganese, 
and  tin.  The  ores  of  this  last  metal,  geologically  speakmg  the  most 
important  of  the  whole,  are  ultimately  and,  it  seems,  neces3jirily  con- 
nected with  granite  j  as,  when  they  occur  in  crjstftlline  rocks,  they 
are  only  ahundant  where  those  rocks  come  in  contact  with  granite. 
The  tin-mines  in  the  district  in  question  were  in  existence  as  early  as 
the  twelfth  and  thu-teenth  centuries,  and  attained  their  full  develop- 
ment in  the  sixteenth  century.  Subaequent  wars  and  calamities 
caused  their  gradual  decay,  so  that  at  the  present  time  the  workings 
are  confined  to  five  localities.  Two  sy^jtems  may  be  distinctly  (raced 
among  the  stanniferous  veins ;  as  one  of  them  crosses  the  other  they 
are  consequently  of  different  age. 

Silver,  nickel,  bismuth,  cobalt,  and  uranium  are  now  the  most 
important  objects  of  mining-industry  within  the  district  in  question, 
the  ceotre  of  wliich  is  at  Jonchinisthal.  At  this  place  mines  hare 
been  open  ever  since  the  beginning  of  the  sixteenth  century,  and  atill 
promise  a  long  and  prosperous  exploitation*. 

The  veins  of  ores  of  the  above-mentioned  metals,  which  are  con- 
tained both  in  mica-schist  and  in  priiiutive  clay-slates,  extend  into 
the  neighbouring  mountains  of  Saxowy.  They  may  also  be  divided 
into  two  groups ;  the  one  running  from  south  to  north ;  the  other 
from  west  to  east,  and  cutting  across  those  of  the  former  group. 
About  a  hundred  and  fifty  of  these  veins  have  been  opened  for 
exploitation  within  the  mimng-district  of  Joachimsthah 

The  argentiferous  veins  are  but  of  subordinate  importance  in  the 
slates  to  the  west  of  the  Eibenstock-Neudeck  granites.  Lead-  and 
copper-ores,  formerly  worked  on  a  large  scale,  are  more  developed  in 
the  primary  clay-slate  of  this  locality  :  the  exploitation  of  lead  is  now 
confined  to  the  Bleistadt-Prunlass  district.  The  veins  run  from  south 
to  north  and  from  west  to  east,  and  are  contained  in  mica-schist  near 
its  line  of  contact  with  clay-slate  i  they  contain  galena,  iron-pyrites, 
sulphide  of  zinc,  and  brown  phosphate  and  white  carbonate  of  lend  ; 
ereen  phosphate  of  lead  was  formerly  found  in  them.  Some  other 
lead-rainea  are  also  worked  in  mica-schist.  Those  ui  clay-slates  are 
insignificant,  on  account  of  the  poverty  of  their  ores,  Beds  of  sul- 
*  See  Quart,  ioura.  Geoi  Soc.  voL  xii  part  2.  Muc«U.  p.  & 
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pbide  of  zinc,  more  than  a  fathom  thick,  Beooiii|iiiMI  by 
iron-ore,  oxide  of  zinc,  and  iron*  and  copper-pyntes.  and  aioaciaUid 
with  crystalline  limestones  and  diorites,  occnr  nnder  particular  cir- 
cumstances, analogous  to  those  obsenred  at  Breitenbrunu  and  Blt- 
tersgrCin  (Saxony)  in  the  clay-slate  of  Goldenhcihe, 

Near  Neudecic  two  reins  of  magnetic  iron-ore,  aaaociatod  with 
eclogite,  and  running  from  south  to  north  in  granite,  arc  now  htkf 
worked.  The  tliickness  of  that  portion  of  them  which  ii  inradlll>^ 
ferous  varies  from  5  to  7  fathoms.  Qaartz-veins  with  red  osidt  of 
iron,  traversing  an  eclogittc  rock,  are  worked  near  Qocbofieo.  TVt 
aame  iron-ore  occurs  in  other  localities  of  the  mJca^achtit  dtatrkt, 
associated  with  amphibohc  and  dioritic  rocks. 

The  numerous  veins  of  quartz,  which  are  rich  in  ltd  uA  i|Mobr 
oxide  of  iron,  and  run  from  north  to  south  through  the grtnil*  ttd  lilt 
crystalUne  slates,  may  be  con)$idercd  to  )>e  a  special  wplUm,  later  in 
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ngi  to  all  the  other  metaliiterous  veins  of  the  country 
^ese  Teins  are  here  and  there  associated  into  groiipt*  and 
into  Saxony  ;  two  of  them  (the  Irrganger  and  the  Ilnnccbrfgrr 
having  a  total  length  of  from  4}^  to  5  Austrian  (or  from  32  to  ~ 
glish)  miles :  sometimes  ores  of  manganese  (pyrolusttei  poliainU^ 
psilomelane)  abound  more  than  tht  iron-ores,  and  even  totallj  rtfhet 
them. 

The  Bohemian  portion  of  the  Ficht«lgebtrge  and  the  Kaiacrvaki 
(Carbbad  Mountains)  are  metalliferous  in  a  lesser  desree  thm  ^ 
Bohemian  Erzgebirge  and  the  Bavarian  portion  of  th« 
whence  gold,  sdver,  and  tin  were  formerly  obtained.    TVtett  af 

and  silver  have  been  found,  hut  were  aoon  mogUcted.  

cinnabar-mines  were  also  long  ago  abandoned ;  and  at  the  F'l^^^H 
time  beds  of  oxide  of  iron,  contained  in  clay -slate,  are  the  only  b|0^^| 

^uriiuE  tbe  antenS^H 
century  ores  of  silver  and  lead  were  worked  in  the  Knttcrwald}  at  V 

^viafts^ 


of  mining-operations  in  this  part  of  B4)hi'mia.    Di 


present  the  ouly  objestii  of  miniug-mdustry  are 

near  Reichenbseh,  ruiming  N\E.  and  8,W.,  and 

with  pyritt's  and  sulphide  of  siiic,  and  also  a  deposit  of  r^ 

iron  near  Schoiificht.    Some  years  ago  ttn-nrrs  in 

drcumNtancen  similar  to  thoie  obacrved  in  the  ~' 

of  cobalt  and  manganese  were  worked  in  the  rnvirons  of 

The  aortbi'ni  extn-mity  of  the  B«>hmerwald,  where* 
teenth  ceiUun^',  then*  were  extensive  gidd,  cnbalt,  silver,  and  grafliiir 
mineii,  luui  nuw  t^si  (he  better  part  of  itjt  ractaljurgicml  lopiMtaBea  ] 
there  existing  only  iome  isolated  and  minor  eiploiKaxioBi  of  eofipci- 
orea,  galena,  and  oxide  of  iron. 

The  mining-activity  of  theiie  dintricts,  although  it  has  mntMf 
fallen  oif  from  its  former  prosperity,  may  still,  however,  br  revive^ 
as  the  old  wur kings  have  only  exhausted  the  upper  horiBoiu  of  the 
metalUferouv  defM>Bjt».  without  penetrating  into  tlieir  deptlu.  wbkfc 
may  reaMuahly  he  supposed  to  contain  undiscovered  riclie*.  Thit 
revival  of  mining-operations  would  be  a  real  benefit  to  the  ■ 
of  thiti  diitricta,  as  they  are  deprived  of  every  other  maaai  of 

rCtMTtnr  M.] 
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On  the  Lead-ores  ©/"S.-E.  Carinthia.     By  M.  Lipold. 

[Proceedings  Imp.  Geo!.  lustU,  Vierma,  April  8,  1856.] 

These  ores^  which  are  extensively  worked  in  South-eastern  Carin* 
thirt,  are  associated  with  the  Alpine  hraestonea  of  the  secondary  for- 
mation in  ihat  conntr}',  the  Jurassic  limestones  excepted.  Lead-ores, 
with  Bnlphide  of  zinc,  are  obtained  in  the  Gailthal- limestones  (Car- 
boniferous) near  Eisenkappel.  The  lead-ores  of  Topla  and  Schwarz- 
eiibacb,  and  of  several  other  localities  of  less  importance,  are  in  ttie 
Gutteiistein-limestoncs  (Lower  Trias),  The  most  important  occur 
in  (he  HallstJidt-limestone  (Upper  Trias),  which  form  the  long;  moun- 
taiti-rapge  from  the  Styrian  froi^tier  (Ursula-berg)  to  Wtwdisch- 
llleiberg,  passing  through  the  Obir  and  Petzcii  Slountains.  The 
igher  mines  of  the  Windisch-Bleiberg  district  aud  of  Mount  Obir 
(Aisterz)  are  situated  witliin  the  region  of  the  Dachatein-Uraestoiies 
(Lower  Lias). 

The  lead-orea  in  the  Guttenstein-limeatone  alone  bear  the  character 
of  real  veins,  crossed  by  smaller  veins  at  right  angles.  In  the  other 
formations  the  ore  (galena)  is  disseminated,  more  or  less  abundantly, 
in  distinct  calcareous  beds,  sometimes  many  fathoms  thick.  In  the 
Ilallstadt-limeatones  the  phimbiferous  beds  are  more  or  less  directly 
overlaid  by  dark-coloured  sandstones  a^id  nodular  limestones,  ahoumi- 
ing  in  organic  remains,  like  those  of  the  Blciberg  (St.  Cassian)  strata ; 
these  are  very  useful  indications  in  the  search  for  the  ores. 

The  lead-bearing  beds  in  tlie  Liassic  aud  Triassic  deposits  are  fre* 
quently  intersected  by  fissures  in  which  the  ores  occur  in  particular 
abundance.  M.  Lipoid  has  ascertained  by  careful  observation  that 
these  fissures,  far  from  being  veins,  in  the  real  sense  of  the  word,  are 
of  comparatively  recent  origin,  and  indeed  are  still  being  formed. 
Atmospheric  air  aud  water,  penetrating  into  superficial  fissures,  dis- 
integrate tlie  calcareous  strata  and  their  imbedded  ores ;  atul  the 
nodules  and  grains  of  the  latter  are  carried,  as  worn  fragments,  into 
the  fissures  benealli  the  metalliterous  layers,  cither  alone,  or  mixed 
with  limestone- fragments  or  ochraceous  clay.  The  galena^  being  thus 
occasionally  concentrated  into  *'  pockets,^'  and  more  or  less  free  of  ac- 
ce9!w>ry  substances,  is  generally  worked  more  profitably  than  in  its 
original  beds. 

Vanadate  of  lead  has  occurred  in  tlie  Zauchen  ;  and  carbonate  and 
molybdatc  of  lead  in  the  mines  near  Schwarzenhacb,  where  gypsum 
aI»o  has  been  found, 

[Count  M.] 
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On  the  GsoLociY  o/EomLtsYf  in  Hunoarv* 
By  Dr.  Hochstktter. 

[Proceeding!  Imp.  GeoL  Imtit.  Vieaoi.  ApriL  8, 1954.) 

EoELiNY,  near  Miskolnt,  \a  on  the  soiithcra 

where  the  mountains  aiul  the  pUms  meet.     The  hiils  are  mitptitdfar 

viniculture ;    " 

of  coni,  Siv,     The  plain  and  the  Talleyn  of  the  rivera  Sajo  mad 

are  covered  with  alluvium  ;  the  hilU  bear  mightv  tertwoem  of 

("diluvium^*)  reciting  on  Tertiary  deposits.     The  uppermost  IrHmrj 

beds  are  sand,  pumice-tufT,  and  caiigloilMMlei^  locaJty  100  feet 


and  everywhere  apeued  either  for  the  oonftmctioii  of  wine-ccttm  or 
for  obtaining  buitding-mftterials.  Next  suect'ediS ItgpilifcnMH pilMit 
clay.  Que  bed  of  lig;tiite,  a  fathom  thick,  viddi  Amu  lOOjbO^  to 
15b,00U  ewt.  of  middle-rate  fuel  yearly,  l^iese  ligtule*  rest  im  m 
shelly  dept;isit,  of  brackUh- water  on^n,  and  oystef-becU*  The  foracr 
correspond  to  the  Cerithium-beds  in  the  upper  plailie  eUy  of  iW 
Vienna  Basin  ;  and  the  latter  contain  gigantic  mwifinw  of 
lonffirostris. 

The  Edeleuy  tertiariea,  therefore,  are  htlor&l  deponti  s  an 
lying  marine  deposits  are  not  yet  known  in  ihla  locality.     TW 
imity  of  the  ancient  sca-shure,  with  its  shallow  creekfl,  « 
favourable  to  the  deposition  of  wood  brought  down  from  tht 
tains  by  torrents. 

The  whole  gouthem  border  of  the  Carpathian  Mattatatita  ■«? 
reasonably  be  supposed  lo  be  fHnged  with  unknown  stom  of  htm 
fuel,  buried  beueatli  the  pumice-tuili  above  alluded  to. 

The  fo undatiou-rock  in  the  euviruua  of  Edeleny*  wherever  espa««L 
is  seen  to  be  primary  elav-slate»  partially  mixed  with  |;rmpliilr^  umA 
incluiUiig  numerous  thick  \K^h  of  crystalline  lincilnMr*  Nort^  of 
Rdeli'ny,  at  the  commencement  of  the  Carpatlniil  Chain,  acar 
Szendro,  these  slates  are  overlaid  bv  a  thick  leriei  of  white,  gwiiiiii. 
blue,  dolomitic  liroestoiiea,  recardeii  bv  Dr.  Iluchateticr  at 
to  the  Gailthal  strau  (Carboml^HKHia  bmiiloiia)  of  CJw  i  * 
Numerous  foaaila,  disoorerad  by  Dr»  Xjm  bttaPMO  ! 
Rowaian  (Upper  HuacaiT),  prove  the  |)rT!aencf  of  troo ' 
Umeitoiie  (mariiie  Camnileroiia  deposits)  within  the  i 
pathians.  The  red  and  green  mans  ana  wavy  limcalooi^  witk  be- 
lated betls  of  gy|>flum,  north  of  Saeodru»  beking  lo  the  Wcrln 
and  Guttenstein  limestones  of  the  Alps  (n»ntir  laniiliMn  and 
ciieLkalk).  They  arc  overlaid  by  the  (3arpatliiiB  MiitB  ill 
which  arc  light-coloured  and  of  marblc-hkccoiMiitiiM^aMl 
correspond  to  the  Alpine  llalbttadt-limealooe  (Upncr  Mi 
Thrate  Umeatunes  cumititute  eiteniive  plateaux*  ttnular  to  ihotr  of  tlie 
Karst  Moutttaiua  of  Ulyrie,  with  deep  iMtfrov  mviaee  (ftMihlK  aev 
Koma).  f^ionel-ihaBed  depnenoni^  and  aateanrt  oifirM^  ooMMf 
which  the  Agteiek  Cavem  is  the  most  known  end  Ttsited :  ks  elak»> 
title  phccnomma,  however*  are  far  inferior  In  those  nf  the  \  diiihia|. 
Givem  in  Caruiola.     In  a  soolofical  napect  the  Agtelelt  Caffm  ia 
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remarkable  for  tlie  immeose  tiiiraber  of  Bats  inhabiting  a  particular 
portion  of  it,  and  covering  its  floor  with  a  bed  of  their  excrements  to 
the  depth  of  a  fathom.  An  experiment  has  been  wiade  to  use  this  as 
guano. 

[Count  M.] 


Oft  the  Cakbomfkkous  and  Triassic  Strata  of  S.W. 
Carinthia.     By  M.  Foetterle. 

[Proceedings  Imp,  Gcol.  I nstit.  Vienna,  April  1&,  1856.] 
South-Western  Carinthia,  surveyed  by  M,  Foetterle  in  the  sum- 
mer of  1855,  is  divided  into  a  north  and  a  south  portion  by  the 
River  Gail,  running;  from  \T€st  to  east,  parallel  to  the  direction  of 
the  mountainj).  The  same  formationa,  under  modified  circumstances, 
appear  in  both  these  portions.  North  of  the  Gail  the  Gailthal- 
strata  occur  only  between  the  Windiache  Hohe  and  the  Metsch 
ravine.  A  very  narrow  zone  of  light-coloured  crystalline  limestone 
lies  between  the  mica-schijst  and  the  slates  of  Netsch  ravine.  It  is 
known  by  the  abundance  of  organic  remains,  peculiar  to  the  Carbo- 
niferous hmestone,  and  is  overlaid  by  quartz-conglomerates,  probably 
analogous  to  the  Verrucano.  Werfen-alates  and  Gattenstein-lime- 
stones  (Lower  Trias)  rest  on  the  conglomerate,  or,  at  the  northern 
slope  towards  the  Brave,  immediately  on  nnca-schist.  They  are 
themselves  overlaid  by  grey  limestone  and  dolomite,  including  several 
beds  of  marly  slate,  with  Halobia  Lommeia't  Ammomfes  Jloridusy 
and  yi-  Joannis-Auittrke.  One  of  these  marly  beds  is  overlaid  by 
a  calcareous  stratum,  full  of  organic  remains  of  the  St.  Cassian  type. 

The  stratigraphical  relations,  as  observed  in  the  KolHer  ravine, 
near  RuHand,  do  not  admit  any  doubt  of  this  comple.\  series  of 
calcareous,  doloniitic,  and  schistose  deposits  being  overlaid  by  the 
lead-bearing  Dachstein-limestone  of  Bleiberg* 

The  Gaikhftl-strata  in  the  southern  division  of  the  district  are 
much  developed  between  the  Gail  and  the  Canal  valley,  where  they 
rest  on  mica-schist,  and  show  the  following  subdivisions  in  ascending 
order: — 1.  M^hite,  crystalline,  thin-bedded  limestone,  passing  into 
dolomite,  near  Windisch-Feistritz ;  2.  Slate,  with  fossils  of  the 
Carboniferous  limestone ;  this  has  a  considerable  thickness,  and  in 
its  upper  horizons  passes  into  sandstone  and  conglomerate.  3. 
Fossiliferoua  Carboniferous  limestone,  of  a  dark-grey  colour.  The 
southem  slope  of  these  Gailthal-strata  is  overlaid  by  Werfen-slates, 
Guttensteiu-limeatone,  and  the  dolomites  and  limestones  of  the  Uall- 
etadt-aeries-  An  upheaval,  parallel  to  thisj  has  laid  open  the  older 
strata  down  to  the  Werfen-slates,  from  the  Ponteha  ravine  to  Weia- 
seufela.  They  are  followed  southward  by  Guttenstein-limestonesand 
dolomitic  Uallstadt-limestones.  These  last  are  plunihiferous  near 
Ptaibl,  and  are  at  this  place  overlaid  by  thin-bedded  bituminous 
calcareous  slate,  containing  numerous  impressions  of  Plants  and 
Fishes,  associated  with  some  crustaceans,  gaateropods,  and  ammo- 
nitcs.     A  marl  containing  numerous  specimens  of  CrtjpHna  Itaibe- 
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fossils^ 
laotardia 


or  vlorli 


/iflitfl,  Bou^i  overlies  the  slate*  md  u  cov 
marly  or  snndy  liiTiPstones,  AUounding  in 
{Cypricanfin  ttnlupta,  Nuevia  JfoMthomi, 
Jtc)  retrtiiul  onr  of  tlve  St.  Capsi^n  fHiina. 

Strnia  pcrft'etly  ^ittiilar  (o  the  bi«t-inentioned,  hotli  tn  Uieir 
cmphical  bimI  ilirir  jmlfieoritolnpirftl  fpatiirr«»  liarr  lircn  ahierred  in 
Lombarcly,  by  ^IM.  C'urioni  and  Omboni.     In  iMitli  loctlttirt  tiMBr 
Ucih  are  otcrlnid  by  a  regularly  atmti6(Hj  doltmiitr,  coivtMii^  llir 
wril -known  cbarai-teristic    "  Dachgtein  bivalve."     M.  Pocftrrle  luH  ^ 
asaigned  to  tlie^e  fo8i<iliferoii9  straia,  intercalated  hctneMi  iKe  Hall-  H 
atadl-  and  tbc  Dacbsteiii-limesfonc*,  tbc  natne  of  *•  Raibt^rvUi  (**  ™ 
and  to  tbc  strata  of  the  Bleiberg  and  Kofflcr  ravine,  intimalelir  etm- 
nerted  i»ith  Ilalbtadt-Iimestonp,  and  similar  in  fhrir  faiiiiA  to  ihotr 
cvf  St.  Cassiun,  tbc  name  of  "  Blciberg-slrata/* 

[Tor  references  to  the  papers  of  Eachfr,  Aferinn,  and  otbrm.  om 
the  rocks  and  fo^pila  of  tl»c  Alpine  Tna«»  see  Quart.  Jaarn.  GttiL 
Soc.  No.  49.  part  2.  Miacell.  p.  2— Korr.J 

[CowfTlL] 


On   ike  Gailtbal-Strata  ami  Alpins  TuiAa  o/  S.K. 

Cahintiiia.     By  M.  Lifold. 

[Proeecdings  Imp.  Geol.  In*iit.  Vi«nna«  April  Ift,  IB&A.] 

M.  LiroLD  cxATninc<l  the  south-cfi»t4>m  parta  of  Carinthia  in  tlir 
ituTnmcr  of  18.').'^  and  nbservcd  lliat  thr  Oailthal-lMdi  IbnD  n  tmm* 
pUcntcd  series  tif  clny-^alates,  aaudttunrs,  (piArtz-coogloaHmti^  MmI 
Hmcstonc*,  resting  on  maitsive  cryitalhztMl  rockn. 

Tiie  upper  »iibdiviitou   of  the   G  ml  thai-strata,    namdj,   aUlra^ 
aandstoues,  linieftloncft.  and  e<ingloinenites^  yieldi  fomih  wtnelk  Ac^ 
cording  to  Prof.  De  Koninck,  arc  thos*-  of  the  CftwnJftfiWii  Timf 
atone.     The  lirnestonra  are   mermrifcroua  near  Velladi.     Tbr  Umwr 
memlx'rs  of  the  nerics  are  geiiernllv  aaaomtrd  with  diabaaic  akics. 

Tbt>  (iftilthal-strata  are  cotiAtici{»  in  tlie  northern  oUewiovf  M^ 
of  t  annthiu,  to  a  aingle  locality  (Miaadorf)  ;  but  bare  %  cooiMitfv 
able  fxtent  in  the  tout  hem  portion  of  these  Alpi^  MpcvinOj  in  tlw 
Vellach  valley. 

The  Trias  \*  rrnrcM^ted  in  S.-K.  Carintliia,  |Mf^  Irr  lli«  vi^ 
sandstone*  of  the  WerfeoHrtJUia  and  the  black  fiiiflfnifc jii  Biiimiwa 
and  dolomitea  (Lower Triai)«  and  partly  bv  the  llallMadt*  and  Mn»- 
chelkalk'limeatoofa,  and  sandatonea  and  bfack  alate«  tif  tbe  Bl(ibcff]f- 
or  St.4:iaaiiD-br<U  (I'ppirTriafl).  Tlie  Wrrfen- ami  ~ 
at  rata,  with  nrc^onal  beds  cif  g\  funim^  extend  aknc  the 
foot  of  the  Kuiicbutta  and  Srlrnitza  Mottntnina  $  Ipoi 
iaolatipd  ttuota  in  tltc  caaterti  part  of  the  district. 

Tbt  HaUbUdt^imeitoiiM  Ibnii  utiduubtidly,  both  in  rvtnit 
tbieknMa.  the  prrralmt  tnember  of  the  Tnaa  iii  tba  d^E.  C 
AIm.     They  are  evrrj-where  ovrrlaid  by  tbt  BltOttfir-atnta, 

Th9  bcat'loealitie*  for  collecting  ^t.-Camoi-riiMi  aie  the  OHm 
and  Prtitn  Miwntatn.*.  and  thr-  envirttna  of  BchwufWibach . 

[Cotmr 
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Analysis  of  some  Asphaltic  Slates  and  Limestones  from 
Seefeld  in  the  Tyrol.  By  M.  Kraynag^  Manager  of  the 
Saltworks  of  Halle. 

[Proceedings  Imp.  Oeol.  Instit.  Viennat  April  8, 1856.] 

These  limestones  contain  from  7'28  to  7*71  per  cent,  of  resinous 
substances  soluble  in  alcohol,  aether,  and  turpentine.  A  bituminous 
slate  from  Seefeld  contained  13*01  per  cent,  of  bitumen  and  80*13 
per  cent,  of  carbonate  of  lime.  The  distillation  of  a  resinous  red 
asphalt-stone  gave  14'3  per  cent,  of  petroleum  :  a  black  Tarietj  of 
the  same  stone  gave  20  per  cent.  The  naphtha  extracted  from  the 
Seefeld  asphalt  has  a  specific  weight  of  0*847 ;  it  is  composed  of 
Carbon,  80*73  ;  Hydrogen,  11*07 ;  and  Oxygen,  ^'\9  per  cent, 

[Count  M.] 


On  the  North-Eastern  Alps.     By  M.  Stur. 

[Proceedings  Imp.  Geol.  Instit.  Vienna,  April  30, 1856.] 

M.  Sti7R,  having  prepared  a  map  of  the  Neogene,  DUuvial,  and 
Alluvial  deposits  in  the  N.E.  Alpine  territory,  on  which  the  Leitha- 
limestone,  the  freshwater  deposits,  the  lignites,  and  the  true  brown- 
coal  were  distinguished,  as  well  as  the  "  Diluvial"  terraces,  levels, 
erratic  blocks,  and  moraines,  by  peculiar  tints,  explained  the  in- 
dications of  the  successive  disturbances  of  the  Tertiary  and  Post- 
tertiary  strata,  the  lines  of  which  were  also  marked  on  the  map.  M. 
Stur's  researches  had  led  him  to  the  following  results.  He  con- 
sidered that — 1.  An  upheaval  of  the  Alps,  attended  by  great  dis- 
turbance of  the  strata,  took  place  after  the  deposition  of  the  Eocene 
beds,  and  gave  origin  to  the  transverse  Alpine  valleys. — 2.  A  sub- 
sidence took  place  after  the  plastic  clay  had  been  deposited ;  and 
another,  to  a  greater  extent,  aner  the  deposition  of  the  sands. — 3. 
Subsequently  to  the  deposition  of  the  gravels  in  the  Alps  and  on  the 
plains,  the  Alps  were  again  upheaved,  though  not  so  forcibly  as  at 
the  former  period  of  upheaval. 

The  deposits  of  plastic  clay,  sands,  gravel,  and  "  diluvium"  within 
and  without  the  Alps  are  ascribed  by  M.  Stur  to  the  results  of  these 
changes  in  the  level  of  the  Alps  and  of  the  Tertiary  sea  surrounding 
them.  It  is  impossible  to  identify  the  two  subsequent  upheavals  of 
the  Alps.    The  uprise  of  the  strata  of  the  Swiss  molasse  might  be 
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regarded  as  being  probably  contempomneous  with  ihc 
disturbnncc'8  wbich  brought  the  slrnta  into  a  faii-lik« 
ini^bt  prove  nn  nrgtiment  in  favour  of  a  siiij^le  great  j>o*<-t*fti«nr 
uprise  of  the  .Vlps,  were  not  tlm  hypolbcRis  comjilctely  refuiecl  bjtbe 
position  of  the  ncogene  deposits  in  the  uorth-easteni  Alpine  diaUirt- 
Ilere  also  mica-strhist  overlirs  the  Hft^4inic*tonc  (Lienz  in  TtiwI),—- 
the  Vieuna-Saiidstone  dips  t-xcUisively  southward,  »ccmiii^y  Iwawilii 
the  Alpine  Limestone,— Nummulitic  jtandgtonc^  dip  bctieath  tlie  Hifh  i 
puritic  iiniestones ;  but  the  uco^>ene  deposits  rest  in  harimolal  as- 
disturbed  jjtrata  on  all  tliene  oldtr  formations. 

Slight  disturbances  of  the  ueogcnc  strata  octnir  in  $r»Bir  few  loe^ 
lities,  but  arc  not  to  be  narallelcd  with  the  j^rand  and  nearly  |renfcil 
dislnrhances  to  which  tlK-  oldrr  rocks  have  bffQ  Mtlmcird^  T\m 
disturbed  condition  nnd  vrrtical  fnults  of  the  neogene  odds  locfeMr 
in  frequency  and  importojice  from  Ea5t  to  West.  The  mcaad  Wf^ 
heaval  of  the  Alps,  the  traces  of  which  are  scartseir  tiitUc  ia  1m 
north-eastern  part  of  the  chain,  but  very  confiidermble  in  the  Ml- 
ern  portion,  may  therefore   be  supposed  to  hate  occaaimed  ilill 

rter  disturbances  at  its  we^ttern  extremity.  »o  that  tlM  OfJift  of 
Swiss  mohisse  may  be  convenieutly  identified  witb  M* 
pott-tertiary  upheaval.     SimiUr  oscilUlioui  of  tlie  earth*! 
been  observed  in  North  America  by  Prof.  Daua. 

In  ft  ])n|)or  on  the  influence  of  the  soil  on  the  diatribntioo  of  [ 
which  M.  Stur  published  some  time  ainee  in  the  Procmdiiin  of  tht 
Vienna  Academy*,  be  expressed  his  opinion  that  the  phjMailfM* 
graphy  of  the  Alps,  and  the  sueoeaiiTe  derebptoentofv^gBliUi  Wk 
upon  their  8urfiM^  cannot  be  sattsfactorOjr  imderttood  witiMMlMaHl 
idea  of  the  eitent  and  the  external  oooftitiidoo  of  lUi  VMMHiift- 
chain  during  the  Neoeene  and  Dilarial  periodi* 

[CmniTlL) 


On  tk€  Hollow  PKiiBLicaAicjul  hmt  LAVRnra. 
By  Director  UAioiTfGKit* 

[PMetadiDgi  Imji.  G^ol  ImiiL  Vitaai,  Jaly  S4,  ISMlJ 

ToKte  hollow  nebblea  were  found  by  M*  HmdiMcr 

in  the  Leitlia  Nlniintaiii5»  on  the  Auitro-llanganan  FkQBtkT.  and 

fbrit  described  by  him  in  August   1841.    They  are  cakarttm^  of 

a  darW-grey  colour,  nuich  woni.  tVoni  j  of  an 'inch  to  3  inchtt  Im 

diameter,  and  are  ctindonierated  by  tueana  of  a  hard  riTlnwiih  ■IJH 

calcarettus  cement.      Bedji  of  thw  conj;lomeratr,  alt* 

foruiably  with   wind*tone  and  plastic  clav.  are   nnl 

the  tertiary  hniextone,  known  m  "  Leitba^imestooe  *'  hv  the  V 

Mologij»tj(,   artmnd   LaurctLa.     At  one  plac«   M. 

vyand  three  of  these  iyciU,  one  aboTc  another*  sepArated  hy 

strata.     Destdee  these  csakairous  pebbki»  the 
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rolled  fragments  eitlier  of  Nwllipnres  or  of  inorganic  concretiona,  of 
bard  limestone  with  Foramimfers,  and  of  shells  and  other  org^anic 
remniii^.  The  dark-cnloured  peljbles  nro  more  or  less  excavated ; 
sometimes  the  interior  has  all  gone,  leanng  only  a  thin  husk.  Some 
of  the  pebbles  linve  quite  disappeared,  the  spnce  they  once  occupied 
being  only  left.  In  consequence  of  the  scJustose  strnctnre  of  their 
original  rock,  some  of  the  pebbles  present  exfoliations.  Sometimes 
their  interior  is  occupied  by  an  incouBistent  light-grey  nucleus,  or 
with  iucoherent  dust, 

Ch.  von  Uauer,  having  submitted  these  pebbles  to  chemical  ana- 
lysis, found  that  the  yellowish-white  calcareous  cement  was  nearly 
pure  cnrhonate  of  lime,  with  only  ^^  of  carbonate  of  magnesia, 
LJlB  of  insoluble  residuum,  mid  a  trace  of  iron,  A  massive  dark 
grey  pebble  gave  carbonate  of  lime,  98 '33,  and  carbonate  of  mag:nesia, 
12*0(10  {botli  carbonates  nearly  in  the  mutual  proportion  of  f»  to  1). 
This  proportion  is  as  3  to  2  (carbonate  of  lime,  02*52 ;  carbonate  of 
magnesia,  35'7;>)  in  the  dust  contained  in  the  cavities.  This  pow- 
dery substance,  which  is  slowly  solnbie  in,  and  feebly  eflfcnescent 
with  hydroehlorie  acid,  may  be  therefore  considered  as  being  of  a 
dolomitic  nature,  and  may  be  supposed  to  have  remained  after  a 
part  of  the  carbonate  of  hme  had  been  dissolved  by  water  saturated 
with  carbonic  acid,  and  again  precipitated  in  a  crj'stalline  shape 
amid  the  surrouudiug  cement. 

[Count  M.] 


On  the  Geology  of  the  Eastern  Environs  of  T rente,  tn  the 
Southern  Tyrol.     By  Prof.  Emmrich. 

[Proceedings  Imp.  Geol.  Instit.  Vicnaa.  November  11,  1856.] 

The  dolomite  of  Monte  Calva  ajid  Monte  Calis  rests,  in  the  Fer- 
sina  Valley,  on  argillaceous  slate  and  red  Triasaic  sandstone,  overlaid 
on  the  right  side  of  the  valley  by  thick  bands  of  rolled  pebbles,  im- 
bedding a  stratum  which  contains  impressions  of  dicotyledonous 
leaves.  These  dolomites  are  again  overlaid  by  still  thicker  masses 
of  light-coloured  limestone,  generally  of  a  fine-grained  oolitic  stnic- 
ture,  and  alternating  upwards  with  compact  grey  limestones;  and 
downwards,  with  yellow  and  red  limestones.  Whole  beds  of  these 
compact  limestones  are  full  of  the  '*  Dachstein-bivalve"  [Mef/ttlodon 
scutatus,  Schafh.],  associated  in  one  locality  (between  Civezzaiia  and 
Cognola)  with  Chemnit^ite,  6  inches  long,  and  krge  Terebratidte, 
res«mbling  T.  Oreatenetm's,  Suess,  or  T,  pynformhy  Suess,  in  the 
wide  rostral  aperture.  The  same  strata  comprise  marly  beds  full  of 
ftmall  testacea,  such  as  Ostrtea,  GensiUiat  Mt/tHus,  &c. 

Prof.  Emmrich  infers  from  these  fact.?,  that  the  ooUtic  limestone, 
so  much  developed  in  the  Alps  of  South  Tyrol,  h  an  equivalent 
of  the  Dachstein  and  Gervillia  (or  Kossen)  strata  of  the  Northern 
Alps,  The  oolitic  limes t«ues  are  succeeded  by  red  Jurassic,  then  red 
and  white  Diphya-hmestones,  containing  teeth  of  Sphferodits^  sheila 
of  Tereifratuia  dipkytif  Apttfcki,  and  remains  of  Jnanchiftes. 
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The  grey  and  schiatose  marly  Uiii«Btoi)e«  ckf  Nooibcf 
Treote  and  Gardcdo)  bear  a  ftttiking  reae mblimcc  to  tlir  \« 
dqiofiito  of  the  North  Wym ;  but  have  not  vielded  tor  lb«uU. 

'  [CouxT  M.l 


On  ike  lRON-DKi*o8tTB  of  ike  Circle  of  Jaslo,  in  Gaucia. 
By  M.  Li  FOLD. 


J 


rPn»oe«diiiK«  Imp.  GeoL  Instil.  Vieima.  Nov.  11.  ISM.] 

Tas  southern  portion  of  this  part  of  Galicia,  aa  far  aa  the  frmtkr  a( 
Hungaryt  oonsista  of  low  hills,  havings  on  an  avt^rase^  an  alciliMla  of 
2800  feet  above  the  Adri»tic,  and  Ijelonging  to  Use 
vision  of  the  Carpathian  chain.     The  MncbUyiet  and 


argillaceous  marls  and  shalea  which  oompoie  it  b^kmg^  to  iKe  V^ftw 
Carpathian  Sandstone,  corrcs[M>uding  to  the  T'  '  ^pvetotnwpm^ 
The  general  strike  of  the  bcd«  is  N.W.-S,E..  liipS.W. 

The  iron-bearing  rorks  in  the  territory  are  auakMpoua  to  tlMar 
known  in  the  more  distant  W.  and  K,  portions  of  the  CmrMUunw  ^ 
Galida.  Two  ferrifVrnns  xonr^,  striking  and  dippitw pvillel  lo  CM^ 
other  and  to  the  imbedding  itrnta^  niny  l>r  distinsuiaiied ;  Hid  ft  WtMB 
of  wliite  quartz- sandstone,  about  10(K)  fcft  thick,  ia  ititrreAlatfd 
between  them.  The  outcrop  of  one  of  these  toum  b  kitowii  alo^  ■ 
Uiu«  of  5  Austrian  (about  25  Englinh)  mileii ;  Uiat  of  the  oihrr,  fcr 
about  4  Auatrian  miles  (about  20  EngliAh).  Ikiih  are  compoiaJ  of 
a  aeries  of  inch-thick  hiyers  of  iroQ-orea»  alt^nuting  intli  ■iiiAimir^ 
marlst  and  shales. 

The  ores  are  cUy-iroii-ftoiiai  and  spha:ro«ideritci»  iillii  fram  18  i 
to  i^6  per  ceni.  of  metallic  iron.     The  hifheat  amowit  of  nnr  hnm 
extracted  from  them  by  metallurgical  operitiona  k  ^P^  c^- 

Q»  «oii#  Fomis/VvM  Baibi.  in  CaEiimnA. 
0j  Fa.  VON  11  a  ITS  R. 

[Pvoe«eiiiii|»  tntp,  Acail  Vlvnoa*  Mtrc^  IS&7.] 

A  txRiBa  of  foisUa  oolketed  by  M.  Malliag  fttnn  tht 


ftMsdea 
•ISO  in 


and  presented  to  the  Imp.  Geol«  liiititiiti«  hat  been 

Pr.  von  Uauer,  who  determiiMa  ifteen 

beds.     Five  of  tlvese  spedeii  oeounv^  also  in  the 

{»rovc  the  U 
beeil  fauun 
chttncteriaed  by  the  aaarly  complete  aliacnce  of  BrarJ 


of  fowls  flOSB   llMt 


to  belong  to  the  Upper  TriaaM  scfisa.     Tlit 
however,  Dears  a  poculiar  and 


rttnet  /iseise 

OiioHbid 


Ceplia]iO|iodi.  by  the  actfoe  and  diiinerwsii  oeninmce  nf 

anoby  the  predominancr  of  Bivalvea,  especially  of  fimis 

exduaively  mot  with  in  the  upiier  portlmi  uf  the  Alpitte  TriL.  ^_ 

[Cotii«Tif,]  m 

■  Set  sin  |iSfB  an.    TWs  ptftiookr  mom  m  <icpuuu  wai  am  aaHMt  IH  ^^ 
Btt«#.  aad  sAtfwardi  rIswfflisJ  bi  voa  Haai^  PooMeda,  l^tsssa,  mA  Sue.  Ip 
odier  localitia  of  Cariatbis^  to  Carelolia,  ia  tb»Ts»iliaa  AV,  sM  ia  Ika  A||a4^ 
lioiiibarrfT.  wb«c  tbev  bid  acaOTdOy  bcea  eoofoaiiad  vtOi  tb*  llwKiilalu 
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On  Plant-remains  in  some  of  the  Austro-Hungarian  Strata. 
By  Praf.  Unger. 
[Pmceeiling*  Imp.  Acad.  Sciences,  Vimna,  December  tl,  1855.] 
I.  The  Vegetable  remain*!  in  the  frealiwate?  limestone  and  quartz 
of  Styria  (Kdn,  Strassgang,  and  Thai),  of  IIHnik  (Hungary),  and 
Tuchorzic  (  Boliemia),  together  with  those  occurring  i»  similar  deposits 
near  Bonn  and  Maycrice,  and  m  Central  France,  &c.,  prove  the  lit- 
toral vegetation  around  the  small  lakes  of  the  Tertiary'  period  to  have 
beet!  but  .scanty,  although  the  terrestrial  and  freshwater  Mollnseons 
fauna  was  mtnierous  and  varied.  The  sediments  above  alluded  to  are 
remarkable  for  their  close  affinity  with  the  calcareous  and  siliceous 
ttiffs,  the  travertinos,  &c.  at  present  in  course  of  formation  in  Tus- 
cany and  the  Roman  States. 

2.  In  tlie  Leithft-limestoue  the  only  vegetable  remains  are  some 
species  of  silicified  wood  ;  none  of  them  are  peculiar  to  this  deposit, 
all  having  been  met  with  in  other  Tertiary  strata.  The  condition  and 
situation  of  these  fossils  appear  to  prove  that  in  this  hmestone  the? 
have  been  imbedded  in  their  original  position. 

The  Leithu- limestone  consists  nearly  throughout  of  coneretiouary 
ramiibrm  calcareous  niassen,  ha\'ing  a  radiating  form,  and  resembling 
some  coral-structures  and  stalactilic  accretions.  Dr.  Reuss  ranked 
these  branching  bodies  among  the  MtifeponnfF,  under  the  name  of 
Nulitpora  ramtmssima.  Dr.  ITaidinger  considera  them  to  be  merely 
inorganic  toncretions.  Prof,  linger,  however*  endeavours  to  prove 
that  both  these  viewa  are  erroneous,  and  that  the  concretions  are  of 
vegetable  origin.  Prof  Philippi,  of  Berlin,  has  clearly  shown  that 
several  marine  calcareous  organisms,  usually  regarded  as  Zoophytes, 
are  peculiar  forms  of  A!(f(e^  behmging  to  his  genera  Litkophtjltum 
and  IJikothanmium.  Prof»  Uriger  has  observed  these  Af^ff  to  have 
a  still  greater  extent,  to  produce  the  most  extraordinary  forms  of 
cruets  and  stnlactitic  masses,  and  to  consist  entirely  of  a  stony  matter 
so  hard  that  it  can  only  be  broken  by  means  of  iron  tools.  The 
vegetable  texture  appears  clearly  when  the  calcareous  particles  arc 
removed  by  the  action  of  diluted  acids ;  and  presents  a  system  of 
parallel  articulated  tubes,  connected  by  lateral  anastomoses.     The 
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carbonate  of  lime  u  secreted  and  deposited  both  in  the 

gdatiuous  substance  (iuvolucral  membrane),  and  in  the  interior  of 

tlic  elementary  cells,  together  with  an  occasionally  jerf  laifc 

of  starch,  so  that  the  whole  texture  pasiei  into  a  lolsd 

These  Afga  are,  therefore,  in  some  measure,  9elf-petriiyiii|; 

the  vital  functions  of  which,  as  those  of  the  Corala,  remaofl 

only  at  the  extremities. 

The  Slime  structure  has  been  ascertained  by  Prof.  Ungcr  lo 
in  the  problematic  concretions  of  tlie  Leitha-limeitotie^  whiici^  01 
consequence,  may  be  considered  to  be  chiefly  of  Tegvctahle  OfSpB* 
This  limestone  has  been  supposed  to  represent  the  rt* maim  of  rmfi 
in  the  Tertiar)*  seas ;  and  this  supposition  is  confinued  by  two  cbani^ 
teristic  forms  in  which  this  rock  occurs.  The  first  of  tlWM  ^'*^ 
(occurring  in  the  Sausal  Mountains  of  Sty  ha)  has  Um 
real  coral -reef,  chiefly  comj^oeied  by  stony  structurea  of 
ffratufimat  mixed  with  some  few  species  of  Attmm  and 
naria.  The  second  form,  intimately  connected  with  t\\ 
transitional  characters  and  by  itH  mode  of  de|io*ition,  i 
norc-limestone,  in  the  strict  sense  af  the  term  ;  and,  ammcsllj 
formed  on  a  muddy  sea-bottom*  it  skirts  the  outline*  of  thoyB. 

Prof,  Unger  thinks  that  our  knowledge  of  the  reeft  in  iht 
seas  is  still  too  imperfect  to  enable  us  to  decide  what  ahift  hk 
formation  is  due  to  the  abore-mentioned  lithogenoiia  dtgrn^ 

The  presence  of  genuine  reef* forming  Corals  in  tbe  FMMMMioR  faMB 
of  the  Tertiary  period  (at  47^,  and  more,  N.  Ut.),  while  rtutiioitlir 
nnrtheru  limit  of  such  Corals  in  the  Red  Sea  and  IVnna  0«lf  k 
2i)°  N.  lat.,  may  be  regarded  as  a  strong  CTidence  of  the 
of  that  biLsm  with  these  gulfx  in  Tertiary  timra.  It  may  bt 
that  the  warm  water  of  the  liulian  Ocean,  paa^stng  over  llw 
Isthmus  of  Suex,  overran  the  Panncmiaii  ('onU-  in  ~  *_ 
affording  them  the  necessary  cuuditiotis  for  their  defllofMKi  •  JMi 
as  the  Gulf-gtraun  at  ike  prcMnl  dvf  acts  oa  a  nmilar  wiiif  «r|B^ 
tation  aluii^  the  WMtem  oottft  of  Norwaj,  wbidi  ia  Ihrir  oard  fo 
manufaeturmg  lime,  as  the  Leilha-Nmctloiioittll  AuBtria.  TIlc  l<wtW 
litneatone,  e«|iecially  the  Nullipore>nM^  btnig  of  vegHablr  •*%!%  M 
kaat  in  the  proportion  of  fitt  to  one,  has  been  timiairBijr  <aa<ia 
Vifnna  as  building>«tone  for  many  centuries  ;  thia  capital,  ucadhM^ 
may  be  said  to  l»e  built  of  Tpgetable  remains  (yttlttp^t^^y,  aa  Paiia  ia 
of  the  rcmaina  of  tniuute  animals  (Mi/Mte^i). 

[COOKT  MO 


CM  tAe  Qlacimi  ^Suldbk  (Vkdrctta  obx.  Mottra  MAaTuai>) 
^Trmoi..    By  Majoa  pa  Sonii^r. 

pPiooMd.  Imp.  Aca4.  Sdeiim,  Vieana,  iHtmbm  U.  la^O 

Majcir  o«  Sonku^r  in  the  itumm«r  of  lfi$6  irkitMl  tliia  ftUbcr, 
■iloatrd  in  the  hack  ground  of  the  Suldeii  Valkj^  fcwidhig  lo  d» 
east  and  xauth  the  awanve  of  the  Ortlet.     The  gladfff  ia 
of  three  principal  affliienta»  1 7, 1 M  feet  ( Austrian)  loo^  awl  ia 
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over  a  surface  of  9S,0(Jfl,n(K)  square  feet.  It  terminAtes,  at  the 
altitude  of  7tM)0  feet,  rI  the  Lf*p;<'rvviind,  where  the  valley  sinks  with 
a  nearly  perpendicular  slojje  of  300  feet. 

Since  its  kiit  sli«j;lit  niovenient  (in  1H46),  the  glacier  continued  to 
retire.  In  the  spring  of  IH55  it  again  became  upheaved,  swollen, 
and  traversed  hy  several  fissures;  until,  in  the  middle  of  June,  its 
heaped-njt  fragments  hej^^Hn  rn3hing  down  the  Legerwand,  and  con- 
tinued to  fall  so  quickly  that  after  a  fevs'  weeks  a  regenerated  glncier,  of 
more  than  600  feet  in  lenf<th,  with  "ribboned  "  structure  and  iieveral 
amall  fissures,  was  formed  at  the  foot  of  the  precipice.  A  tier  I  he 
glacier  began  to  fall  over  the  Legerwund,  it  advauced  more  than 
6  feet  daily,  and  this  progress  materially  increased  after  the  great 
cold  of  November  1856. 

A  former  outbreak  of  the  same  glacier  took  place  in  1817  and  1818, 
when  it  advanced  4200  teet  (Austrian)  within  sixteen  months,  and 
thrust  a  mass  of  ice  of  more  than  1,000,000,000  cubic  feet  down  the 
Legerwand, 

Major  de  Sonklar  is  of  opinion  that  such  energetic  inovemeiit«  of  a 
glacier  are  not  to  be  exclusively  Bacribed  to  general  meteorological 
causes ;  but  that  local  circumstances,  although  still  very  imi»erfectly 
known,  must  have  influence  on  these  phenomena.  This  obsen'er 
points  out,  that  the  existence  of  more  than  seventy  glaciers  on  lime- 
stone-mountaius  is  opposed  to  the  assertion  made  by  MM,  Schla- 
gintweit,  that  calcareous  rocks  are  unfavourable  to  the  formation  of 
glackrs.  [Count  M,] 


On  the  Geology  of  tht  Eastern  Alps.     By  Fb.  von  Hauer. 

[Proceed.  Imp.  Acad.  Sciences,  Vienna,  Jantiary  1857.] 

In  exhibiting  and  explaining  his  section*  of  the  Eastern  Alps,  from 
Passau  on  the  Danubi  to  Duino  on  the  Adriatic,  Chev.  Fr,  von  Ilauer 
noticed  that  among  the  most  important  facts  elucidated  hy  this 
section  are, —  1st,  that  the  triassic  and  liassic  deposits  are  nearly 
identical  on  the  north  and  south  slopes  of  the  Easteru  Alps  ;  2ndlv, 
that  the  strata  of  more  ancient  date,  on  the  two  sides  of  these  Alps, 
differ  considerably  firom  each  other;  and  may  be  regarded  as  having 
been  formed  at  different  epochs,  owing  to  violent  movements  in  this 
region,  coincident  with  the  palaeozoic  period  ;  3rdly,  that  the  more  re- 
cent depo&ita  of  the  north  slope  are  not  in  accordance  with  those  on 
the  southern  slope,  and  must  have  been  formed  under  the  influence 
of  very  different  conditions  ;  4thly,  that  the  last  upheaval  during  the 
Tertiary  epoch  took  place  at  a  very  different  time  on  the  two  sides 
of  the  Eastern  Alps.  [Count  M.] 


*  The  scale  of  ilie  original  turvejr  (prejAred  for  the  Iropenil  Gedo^cal  In- 
stitute) is  ^^^  nAt.  &ize ;  it  is  to  be  published  on  the  ittme  iciile  ai  that  of  the 
Staff  Corpa  spmal  rotp*  (j^^l^  aat.  lize), 
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On  the  Inundation  i»  the  ViwTPCirGAt?  in  Tykou 
By  Frof.  Simony. 

[Proceett.  Imp.  Actd.  Sciences,  Vienna,  Jftoutry  IH&T.] 

In  gnving  an  account  of  the  effects  of  the  tormitid  toni 
which  took  place,  in  June  18^5,  in  the  Vint'whpiu  <Tyrul),  Prof. 
Sintonv  remarked  that  the  Rezchenschciderk  (altitude  tty^^O  hrt)  m 
only  Too  feet  rHovc  the  highest  point  of  the  Unpcr  Adtp-  V«llry« 
which  him  an  inclinaUon  of  only  l(>7  feet  in  jjtlni  of  &ii  Auftnui 
mile  (nhout  1  Etitrlish  miles).  The  Adigf,  when  le«vhig  thr  * 
of  llnid  (nUittule  4J.i(>  feet),  the  lowest  n(  the  tlUTM 
lliw  vttllfv,  htLs  alrt-ady  actjuircd  rather  eoi 
its  inchnation  frotn  its  point  of  inauv  to  GhiniH*  in  jf^thsof  mi  Al 
mik%  is  ^J^th  of  it8  length.  From  Glurns  downwanU  to  S| 
(aUitude  2H24  feet),  the  valley  enlarges  and  becomes  nr&rlj 
the  slope  beinc;  not  above  ir-f-fth,  niul  increaMing  only  to  f  (n^li  bilwiai 
S[iondinig  and  Laas.     Between  Laas  and  SchlanderB  (aititiulf  of  tlkr 


Adige  bridge  being  22/0  feet)  a  cone  of  detritna,  Jth«  of  an 
mile  in  lengtli,  eroases  the  valley,  and  the  Adtge 
natural  barrier  with  a  dope  of  ■l\^th. 

The  inundation  was  a  necessary  consequence  of 
falls  and  extensive  nieUing  of  ifnow.     Ita  deiCllMCift 
increased  by  the  breakiiig-i»ut  of  the  Lake  Haid  j  ill 
which  three  villagcii  next  to  the  steepest  court*  of  the  Adi| 
almost  entirely   destroyed,    and  GlnrtiB  threatened  with  a  f<ii 
calamity.     The  effect  of  the  raging  torrent  between  Lalir  Said 
I..aatach  waa  merely  erosive,     lu  bed.  of  an  average  brradlli 
fiO  to  90  feet  in  its  normal  condition.  wa»  extended  in 
from  180  to  540  fee^t.     The  voluine  of  detritus  torn 
extent,  and  aOi-n^ard)!  in  great  part  depoeiied  on  the  plaio  of  G1 
may  be  estimated,  at  a  very  moderate  computation,  to  be 
5,4b()J)(HI  and  tiJHO.OOO  cubic  feet. 

The  ilebris  de|Kjaitctl  near  Schleisn  by  the  J^rhlintg  rinakl,  in  mA 
quantities  that  it  covered  i^everal  honjtrs  r  >  of  tlie  ffooft^  iiif 

geological  interest,  it^  outlines  nnd  the  .1  i  of  tbr  ftifflWVli 

*       *i\  in  it  offering  a  striking  analogy   with  sooM  phnflBHM 
'  in  ancient  diluvial  deposits.  [Coirirr  H.] 


On  the  DiflTtttainiuN  o/VuAHTB  om  the  SrYftiAK  At.i«, 
Br  M.  Stv». 


[PioeeeiL  tmp<  Acad.  Scicaeci,  ITkBaa.  Iftfeh  12,  m7.1 

M,  Stur  communicated  a  paper  on  tJir  distributiiMi  of 

•oils  of  different  naturrii,  an  obnrrrird  b?  bim  dttriQg  bb 

in  partb  of  Cannola,  the  territonr  of  Gontsia.  and  pan  of  tb*  Vl\ 

sea-board,  d  •  summer  otM  H56 .    He  ataU*d  that  be  coaM 

th^dimiienl  !ion  of  the  »oil  should  ool  be  ihmm^mm^ 

xU  physical  cuuditioiia  to  claim  attention  in  vegetable 

b  oiten  the  caae.   8oUa  identical  in  physical 
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Species  of  plants,  irotwithstaiidiii^  wide  distaiu'es  separating  them  ; 
as  proved  by  tbe  tlorns  uf  the  A1|V8  and  of  Lafjland.  MM.  llej^t- 
fichweiter  and  Heer  have  brought  Ibn^'ard  proofs  of  the  vegetable 
types  being  capable  of  undergoing  more  or  less  itnitatioiis  within 
certain  limits,  and  these  chanfjes  bein^  cau.Hed  by  external  agents,  either 
of  cliiuatologicai  or  of  geologieal  and  chemical  nature.  The  only 
effect  of  climate  is  to  stop  or  to  tavour  the  developmental  growth  of 
individuals.  The  alterations  of  form  irnist  therefore  be  aseribed  to 
the  nature  of  the  soils,  especially  as  these  forms  remain  constant  on 
soils  of  identical  constitution. 

M.  Stur  has  come  to  the  fol lowing  results  :— 1st,  ealcareons  pre- 
vailing over  ailieeous  rocks  in  the  re^ona  explored  by  hirn,  meadows 
are  of  scarce  oecuirence  within  it  j  nor  is  it  in  general  favourable  to 
the  development  of  agriculture,  owin^  to  a  ^renter  proportion  of 
rocky  soil  than  of  loose  soils  of  mixed  eondilion  ;  2nd,  cereals  are 
only  cuUivatable  in  mixed  soil;  their  extreme  limit  above  the  sea- 
level  is  nearly  the  aame  on  the  north  and  the  snnth  portions  of  the 
calcareous  Alpine  chain,  and  depends  eoni[)letely  on  the  attitude 
reached  by  tlu-  loose  soil  indispensable  far  their  eultivation  ;  3rd, 
the  upper  limit  of  compact  foreats  within  the  region  under  notice  is 
accessible  only  in  the  Wochein  district :  notwithstanding  frc^jneitt 
irregularities,  it  may  be  stated  in  general  terms  that  the  upper  limit 
of  the  forest,  like  that  of  the  cereals,  is  cou^siderahly  lower  here 
than  III  the  Central  Alps,  This  may  be  comieeted  with  the  smaller 
amount  of  upheaval  affecting  the  lower  portion  of  this  region. 

[Count  M.] 


Ow  the  Caverns  in  Mount  Oetschkb.     By  Dr.  Scbmidl. 

[Proceed,  frnp.  Acad.  Sciencei,  Vietiua,  April  1857.] 

Dr.  Schmidl  was  assisted  in  his  inveatigatioaa  of  the  Oetscher 
Caverns  (in  the  Alps  between  Lower  Austria  and  Styria),  in  Sep- 
tember IHfjf),  by  MM.  Lucas,  Pohl,  and  Schabua.  The  porhou 
of  these  caves  called  the  Taubenloch  (Pigeons-hole),  294  tcet  in 
length,  and  44  feet  in  breadth,  offers  no  object  of  interest,  exeept. 
traces  of  falliiigs  which  have  taken  place  since  1/47,  as  inferred 
from  a  descnf>tioij  of  this  cavern  of  that  date.  Another  portion, 
called  the  Seehieken  (Lflke*hole,  on  account  of  a  pond  in  it),  and 
subsequently  Geldloch  (Money-hole,  from  Italian  adventurers  having 
been  suf>p08ed  to  have  found  treasure  in  it),  is  one  of  the  largest 
caverns  known  in  the  Austrian  Empire.  It  measures  1080  feet  in 
length,  136  feet  in  itg  greatest  breadth,  and  I  OH  feet  in  its  greatest 
height.  It  is  still  more  remarkable  on  account  of  ice  continually 
being  formed  \n  it  on  an  nnusually  extensive  scale.  A  pond  in  the 
interior,  15tt  feet  from  the  mouth  of  the  cavern,  is  [Hi  Jeet  long  and 
ti  to  12  feet  broad,  and  has  a  depth  of  t>om  I  to  5  feet.  This  pond 
is  frozen  over  during  the  hot  season  ;  it  begins  to  thaw  in  the 
autumn,  and  at  the  end  of  Septeyriber  one  may  wade  across  its  nuiddy 
bottom.     A  slope,   rising  from  the  further  bank  of  the  pond,  with 
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an  arern^c  incHiiatioD  of  62'^,  n  licif^Ht  of  54  fret.  Mid  m  Iwem^h  of 
60  feet,  18  completely  coated  with  tmrd  ice  a  ftiat  tliick*  and  'ii 
surnioutited  by  a  pYmnudal  muss  of  ice,  24  f(*et  ht^lt  (iradun^  ta 
the  rtiof).  Bi'luiid  this  tiaturH)  wall  in  ■  second  CttYr,  141  ftct  Mg» 
fiO  feet  broad,  and  ii6  feet  high,  the  bottom  of  which  i»  co^nrd  hf 
crusts  And  stala^tnites  of  ice,  and  from  its  ceiling  hnng  \ct  tttftlactius. 

Both  these  caverna  hare  their  outer  portiuns  urftrlr 
in  poititidn  with  the  magnetic  meridian,  and  aflentmrdi 
into  two  branches,  tlie  western  of  which  i»  the  Uotgl 
joiiiing  at  some  distance  Ihe  other  and  leai  eiCteMTe 
The  branches  of  each  ca%*erti  tiTnilnate  in  high  aacmdili^  dnOHMVi 
or  pitit ;  the  pit  of  the  Taulicnloch  reaching  upwanU  to  tiio  kii%it 
of  96  feet. 

The  temperature  of  the  ice ovc  iticlf  is  1^*7  R. ;  it  fiilk  to  l*'4  It 
in  the  gallery  behind  it,  out  of  which  Cf3me0  a  ttfong  oorV6»t  of  air. 
This  gallery  i§  generally  dry ;  ice  occnra  ill  tomo  porta  of  k.  A 
aniall  pond  of  water  at  the  end  of  the  raatem  Utrml  brwncb  wm 
tound  to  have  a  teniperatnre  of  'J'^'T*  R.  [C-ucmt  M.] 


(h  the  METALLirEROVa  [>BFO»1Tfi  III  Uppicft  CAiticnitA. 

By  M.  Li  FOLD. 

[Prooaed.  Imp.  Otn>\.  IniliL  Vienna,  April  19, 19)7.] 

The  fallowing  observations  have  reference  to  that  |M>Ttji>n  of  ^Pf*^ 

Carinthia  surveyed  by  M,  Lij>(>ld  in  1856.     The  well^krv^wti  i^nick- 

Bilver-niines  of  idria  are  being  worked  on  a  thick  *rin  ^  -k), 

dipping  N.E.,  and  iH'Uniging  (as  n*{)c«teii  chemicml  mi- 

to  prove)  to  the  Gailtlml  or  the  Alpine  Corbooiferoyai 

niercuriferous  rocks  contain  more  or  leas  gilicA  and  alimlMi, 

with  a  considerable  proportion  of  carbonate  of  magnctto. 

occurs  likewise  near  St.  Oswald,  and  neir  St.  TbotDoa  (Look)  an  tb 

boundary  UatiiTn  tlie  Werfeu*  and  the  Uailthal  »trmla ;  and  k  hm 

beirri  also  recently  found  in  tiie  deeper  portioaa  of  the 

lead-veina. 

Outcrop*  of  coi>per-orr«  air  frequent  m  l?ppcr  Cmdo^ 
west  of  Laak,  tow»rd!»  Kirchheim  in  Gorittia.  Tke  or*  worfc«d  If 
M.  Knnitz,  with  much  i)er»eveninre  and  a  good  ptoapect  of  ami  in, 
18  generally  niasMive  and  vmirgnted  culpharet  of  copptr*  Willi  fnm 
40  to  50  |ier  cent,  of  metal,  m  lentictdar  or  thick  Iayer««  no  tht 
limit  between  the  Werfen-  and  Gnilthal  strata;  yvllow  •ulphurrtaHl 
ney  copper *ore  oidy  occa»ionally  occurring.  A  canrifeffnia  ila|iMit« 
ntit  and  there  of  seteral  fathum»*  *  thicknc9ia»  han  bcenofpeiiaal  looa 
tvient  of  210  feet,  and  to  the  aaine  depth.  Other  laTer^  m  t^ 
•ame  geological  (M>»itioQ,  contain  only  yellow  copper-pfntesy  asid  are 
itill  hut  lit  fir  Worked. 

Leail  occur*,  in  the  form  of  galena,  in  a  rdn  of  qoarts  oad  ^mfli> 

*  Aa  Auttiiaa  'klaAar'hi 
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conglomerate,  running  north  and  south,  aiid  dipping  east  td  a  steep 
angle.  It  is  worked  at  Knapoiische,  with  a  mouthly  produce  of 
300  lbs,  of  lead-  Leuticular  deposits  of  lead-ores  occur  also  in  the 
Gail  thai -strata  of  Kraken,  Kirclistadten,  and  elsewhere. 

Zinc»  in  the  form  of  sulphnret,  is  only  knowTi  at  Kamnitza,  Zirk- 
ouschc,  and  other  localities^  where  it  is  found  interspersed  with 
copper-pyrites  and  galena. 

Iron-ores  (pisiform -ores  and  oehreous  brown  hydrate  of  iron),  mixed 
with  loam  and  detritus,  are  frequently  met  with  filling  up  small 
fissures  and  hasins  at  the  surface  in  the  triassie,  Jurassic,  and  cretaceous 
limestones.  The  exploitation  of  these  ores  is  somewhat  costly  on 
.account  of  their  inconsiderahle  depth  and  scattered  position.  Similar 
ores  heing  found  regularly  imbedded  in  the  nummulitic  depo  its  of 
the  Feistritz  A'altey,  M,  Lipoid  considers  the  pisiform  iron  of  the 
calcareous  Alps  to  be  generally  of  eocene  origin. 

Ochreous  and  sandy  brown  hydrate  of  iron,  of  quite  a  different 
character,  is  imbedded  in  the  Werfen-strata  of  St.  Urban  and  in  the 
Gailthal -strata  of  Hottaule.  Oolitic  ironstone  and  brown  hydrate 
seem  to  form  a  continuous  bed  on  the  northern  slopes  of  the  Schintza 
Valley,  near  Podliva  ;  they  are  now  regularly  worked. 

Gypsum  occurs  in  the  mercuriferoua  rock  at  Laak.  Anthracite  is 
found  near  Idria,  and  in  other  localities^  in  narrow  veinSj  or  more 
generally  in  granules  mixed  with  matrix  of  the  metalliferous  bed,  or 
with  the  ores  themselves.  [Count  M.] 


On  some  Lignites  in  Southern  Styria.     By  M.  Fociterlb, 

[Proceed.  Imp.  Geol.  Instit.  Vienna*  April  18,  1857.] 
The  lignite-deposits  near  Wies  and  Schwanberg,  west  of  Leibnitz, 
in  Southern  Styria,  form  the  lowest  member  of  a  group  of  tertiary 
freshwater  marl-shales,  plastic  clay,  and  gravel,  in  the  basin  between 
the  eastern  extremity  of  the  Ilor-Alpe  and  the  Sausal,  and  com- 
munirating  with  the  marine  basin  of  the  IMnr  Valley.  The  same 
lignite  occurs  almost  invariably  in  the  isolated  tertiary  deposits  of 
Eibiswald,  Wies,  Steieregg,  and  Schwanberg,  which  have  been  subject 
to  upheaval,  and  are  cut  through  by  the  niountain-torrenta. 

The  thickness  of  the  hgnite-beda  varies  from  3  to  10  feet;  and, 
in  a  single  instance  (Steieregg),  it  amounts  even  to  15  feet.  Their 
direction  is  very  \  ariahle  ;  their  dip  varies  from  H*^  to  1 6^.  Between 
Schonegg  and  Tombach,  a  bed,  3  or  4  feet  thick,  hes  nearly  in  the 
centre  of  the  hill,  crojiping  out  on  both  sides.  The  Steieregg  hgni- 
tiferons  deposit  affects  the  form  of  a  basin,  in  which  the  fossil  fuel, 

8  to  16  feet  thick,  is  opened  out  to  the  extent  of  more  than  10,800  feet 
(something  above  2  Euglish  miles). 

According  to  an  average  calculation,  the  quantity  of  fossil  fuel  at 
present  opened  may  amount  to  from  150,000,000  to  200,000,000  cwt. 
This  fuel  is  an  ''old  brown-coal,"  of  good  quality,  containing  from 

9  to  14  per  cent,  of  water,  and  leaving  5  to  12  per  cent,  of  ash  ; 
from  1 0  to  13  cwt.  is  the  thermogenic  equivalent  of  a  fathom. 

[Count  MJ 
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On  Mome  of  the  Iron-orf.s  o/Styria.     By  M»  P.  vow  Hiiu 

[Proceed,  tiop.  OeoL  tnitit.  Vienna.  Mij  ISft?.} 

With  regard  to  the  iron-mines  in  the  Tnig6«t  Vilkj»  iMtf  EfUck, 
iu  Styrio,  M.  V[)ti  Hauer  ob»erTes  chat  cry»tMlme  fockl  ■ppiV  Ul  tbt 
lower  porlioQ  of  thi:^  viilley.  the  upper  part  uf  which  Ift  foTIMd  ^ 
grauwacke,  overlaid  by  ^ruuwacke-i^Utea  aiid  hiuestonet,  f«|i«ntMl  Iw 
a  «oiie  of  Werfen-tilale^  and  congloiueratea  from  the  i*till  hi||brr  cat 
careous  niaaiies,  of  more  recent  origin.  The  iron-mines  an?  m  tbe 
highe^it  portion  of  the  grauwacke-rocks,  the  Mune  which,  ai  a  di- 
stance 0*  from  1 8,000  to  24,000  feet  to  the  west,  contmiii  thr  tim- 
liaustible  stores  of  carbonate  of  iron,  which  arc  worked  in  tbe  Ef»- 
berg  near  ELsenerz.  A  rich  bed  of  ironstone,  Inrrrasing  in  raliw  and 
thickness  with  the  depth,  has  been  opened  by  the  K(*gekuiK  mitir* 
and  ia  imbedded  in  and  alternates  with  gniuwacke-«Ute.  Its  (oCal 
thickness  is  1 2  feet ;  and  its  extent,  as  indicatefl  by  outcropa,  ift  morr 
than  600  feet.  The  carbonate  of  iron  is  aaaociRtMl  wtlb  vhitr  ttttktf- 
rite  tind  quartz.  The  best  sort  of  ore  girea  abote  40  per  oenl*.  wodi» 
afler  roasting,  above  00  per  cent,  of  iron. 

A  group  of  ferrilerouH  beds  lately  discovered  to  the  aooth  oi  the 
^ber-Kogel,  between  grauwacke-liiitestone  and  variegated  wndrt^we 
with  their  conglomerates,  is  of  still  greater  importaiaee,  IW  loial 
thickneaa  of  thi^  group  is  above  1200  fe«t.  The  oret  are  ▼ffjr  cikii* 
reouB ;  tho«e  gathered  at  the  surface  give  nearly  20  per  cent,  of  ino ; 
a  Holid  mass  of  ore  gave  36*4  (after  previous  roasting,  &]*9)  per  cmt. 
The  ore  may  therefore  be  expected  to  become  more  prodncAtre  al  a 
greater  depth,  and  to  be  advuntageously  mixetl  with  the  aolbr  aad 
«jiiartziferons  ores  of  Keg^lang  i&  suidtkkg. 

[Cdvirr  11.] 


On  ihe  Black  Coal  o/Co^isa.    By  M.  FomtRLiE. 

[Proceed.  Imp.  Gtol  liutiL  Vknoa,  Msy  t8&7.] 

H LACK-COAL  occurs  at  Cosina,  two  and  a  lialf  Austnan  (about  twtlvv 
Knglish)  miles  south-east  of  Tne»te,  and  at  Yrem  and  Skolle«  netf 
that  city.  In  the  (irst  nf  thc^w  cases » the  deposit  is  a  leoticuJv  mam^ 
its  greatest  diameter  bring  from  'M  to  ^6  feet,  and  ita  thiefciMai  ml 
more  than  2}  ftTt.  Another  maaa^  of  scarcely  greater  iiupiwt— m^ 
lias  been  upcta-d  at  a  dixtance  of  about  M>  feet  from  tlie  finL  B«tk 
are  imliedded  in  the  lowest  part  of  a  bUck  bituntiiKMia  RoMilQDIb 
containing  Upper  Chalk  fossiU,  and  rer^-  ^imiljir  to  tlw  «itt>laHPm 
ichtbyolitic  calcartH>us  alaten  of  i  Vjrem.     1'(  '  ^nt  mti  Ml  ffi|K 

purite-lime»tone,  and  Li  overUid  by  Numn.  a*«toiitt  m  vhkll 

repoeea  an  eocene  aanditone,  oommonlv  called  "  Macigna**  or  ^TW 
•rUo," 

The  geological  position  of  the  coal  at  Verm  and  SkoAe  b  identical 
witlt  that  of  Cosuta,  but  it  occnn  iu  stuch  Mattered  and  ItflBited  ilt- 
pciatu  that  It  is  not  worth  working.  [CauwT  M.] 
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Qji  the  Geology  o/Buda  and  it»  Environs.     By  Prof.  Peters. 

[Proceed.  Imp.  Ceol.  Instil.  Vienna,  May  1857.] 

Prof.  Pkters*  observations  especially  refer  to  the  banks  of  the 
Danube  between  llauzelbek  and  St.  Eudree.  The  oldest  rock  of  this 
district  is  a  white,  corn p net,  frequently  dolomitie,  and  occasionally 
red-vcmed  liniestone,  forming  an  extensive  and  hilly  area,  covered 
with  forests,  between  Kooacri  and  the  Valley  of  Buda-Keszyi.  As 
no  fossils  have  yet  been  found  in  this  limestone,  it  h  difficult  to  de- 
termine its  geolo^cal  age,  and  to  difitinguish  it  fmrn  the  younger 
eocene  limestones  and  dolomites.  The  eocene  deposit  followuig  next 
13  ail  extensive  NuiiiimLtiitic  hmestane,  frucjuently  dolomitized,  of 
200-2ii0  feet  thickness,  and  compriHiitg  nearly  the  whole  of  the 
Buda  dolomites,  e.-^pecially  the  white  friable  varieties,  used  for  scour- 
iiig-purposes.  Next  in  age  comes  a  yellow  and  greyj  eocene,  cal- 
careous marl,  with  suhordiiuite  beds  of  sandy  and  loamy  marts,  and 
of  Nummulitic  liniestone  ;  total  thickness,  450  feet.  This  marl  con- 
stitutes the  Fortress  Mountain,  the  north-west  portion  of  the  Blocks- 
berg,  the  ea.stern  part  of  the  Schwabenberg,  and  generaDy  most  of 
the  hills  around  Buda. 

The  eocene  plastic  claya  (Tegel),  highly  develnped  around' Gran, 
are  strictly  separated  from  both  the  above-mentioneti  series  of  deposits. 
A  small  portion  of  the  clays,  compressed  by  the  Nummiditic  lime- 
atone  of  Mount  Calvary,  and  overlaid  by  freshwater  deposits,  extenda 
as  far  as  the  euTirous  of  Bwda. 

The  Neogene  deposits  of  Buda  may  be  subdivided  thus: — L 
Lower  and  middle  plastic  clays  (corresponding  to  the  Tegel  of  Baden, 
near  Vieima).  2.  Yellow  sands,  analogous  to  those  of  Vienna  Leitha- 
limestone,  3.  Leitha-limeatone.  4.  t^crithiaii  limestone,  intimately 
connected  with  the  L(»itha-limestone.  5.  Sands  and  sandstones,  with 
remains  of  Aceratherium  incisivum.  6.  Lignitiferous  freshwater 
deposits,  7.  Trachytic  tuffa.  The  older  Diluvium  seems  to  be 
wanting ;  the  later  Dduviura  is  represented  by  extensive  deposits  of 
Loess  and  by  calcareous  tuffs,  [Count  M.] 


On  the  Geolocy  of  Par f  of  ike  Tyroi*. 
By  MM.  FtiiTTERLE  and  IL  Wolf. 

[Proc«ed,  Iiop.  GeoL  Instit.  Vienna,  Jane  and  July  1857.] 

In  the  southern  extremity  of  the  TyroK  aa  far  down  as  Roncono, 
Trente,  and  Val  Sugana,  the  lowest  rocks  seen  are  Yerrucano  and 
dark-red  sandstone,  forming  a  mountain-mass  towards  the  Chieza, 
between  Lodrone  and  Cologna,  down  to  the  frontier  of  Lombardy. 
They  are  overlaid  by  Lower  Muschelkalk,  Dachstein-limestone,  and 
dolomites,  without  the  intercaJation  of  Ujtper  Triassic  strata. 
Dachstein-dolomijie,  with  imbeilded  Kossen-strata  in  Val  Anipola, 
extends  between  Val  Bona  and  the  Lake  of  Garda,  and  on  the  foot 
of  the  steep  rocks  along  the  Sarea  and  Adige  valleys  from  the  Vene- 
tian Frontier  upwards  to  Trente,  where  it  occupies  the  lowest  place  in 
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tlie  slraU,  which  hare  been  much  upheiiT«d  in  coitfpryMijf  «kk 

allc)  fissures. 

Ill  the  centre  of  the  region  in  qtu'stion,  the  Dachjitnn  «— ^•--w*  ^ 
overlaid  by  limestones  having  oolitic  .Htnicture,  and  of ::  \iom 

or  wliite  colour.  In  the  lower  jmrt  of  thew  lime!»t<itir«t  m-t-  urcb  oi 
nmrl,  tvhich,  when  sortencti  hv  inordinate  quanCittefl  of  wmtfr,  mxr  iht 
causes  of  great  earth-alips.  ^he  enormous  blocks  choldag  tbm  Ad%ie 
Valley  at  Marco,  south  of  Koveredo,  have  bccu  that  lw«i|^l  dim 
the  western  slope  of  Monte  Zenoa. 

Tlie  rocks  resting  on  the  oolitic  limestones  are,  fint>  Ttd  U)d  gfrjr 
Ammonitic  Jurassic  limestone,  then  btancone  and  ScftgliA.  Tltr  i^iiie 
deposits  appear  regiilarly  on  the  west  banks  of  the  htkt  of  Gifda  ; 
hut  rest  there  on  spotted  marla  or  immediBtely  on  the 
limeatone. 

Eocene  deposits  are  ctmspicuous  near  Torholc  and  Area 
gravel  occurs  in  considerable  nuantities  near  Area,  Trnnci,  um 

Among  the  eruptive  rocki,  the  syenites  along  the  Sarai  and  (lliai^ 
and  the  porphyries  along  the  Adige,  are  particidarly  uotiomUk 
Mehiphyres  and  basattic  rocks,  although  occurring  in  ni'au;i  lonlitits 
of  the  Adige  Valley,  have  nowhere  coospicuoiuly  acted  im  ibr  md^ 
cent  deposits. 

The  extended  ffurvey  in  Southern  Tyrol,  oyer  the  whole  of  iJit 
region  of  the  River  Sarca  (lUiveredo,  Trrnte,  Val  Sudani,  Primiefin, 
and  Giudicaria),  showed  that  Wrrfen-sUtee,  itvltiig  on  niiin  ukktL 
or  on  porphyries,  and  containing  veins  of  cmrbotiatt  of  iron  Mtf  Pli> 
micro,  prevail  over  a  great  ana.     These  ilatea  litYe ttidprinoe  enn- 


fiideroble  upheavals  near  Villnrzann  and  RanM,  tooth  ofl&e  Ad%K, 
The  western  range  of  the  Werfen-slates,  from  Rancon  to  rHintra,  it 
nearly  always  g)'pMferou5,  and  is  overlaid  by  rather  thtu  itnin  aC 
Guttenstein-limestones.  iJallstadt-limeHtone  and  dolomite  ai^  CUm* 
fined  to  the  region  betw(H-n  Koncon,  Tiune,  and  Dimam ;  the  op^te 
shell-limestone  of  the  St. •Ca»sian -strata  to  the  Giudicana.  The  mf* 
rupnous  oolites  of  Vigolo  and  Roncogno,  west  of  Pereine,  maj  pr^ 
bably  belong  also  to  the  8u -Caspian -group.  The  Dachftm-miK 
mite  occupies  also  an  e&tensi\e  area.  The  ooUtic  rodta  tettiiig  on  il 
arc  powerfully  developed  between  Primiero  and  Val  Su^ana,  tlio 
between  the  harca^  the  Adige,  and  the  Lake  of  Mulmto  ;  th^  tf« 
fVdl  of  charactcrbtjc  foosiia  near  Cadint  (Tridentine)  aad  Seat 
(Sette  Comnunii). 

Another  far-^pn'ad  rock  ia  the  red  and  lighC-grey  AmtMOiltiSti^ 
■tone  of  the  Upjier  Jura.     It  ia  oTvrlaJd  by  the  ararly  whHe  Hmti^ 
mian  limeatone  (Biaoeonr)  i  and  this  by  Cfetaceona 
an  intense  red  colour  (Scania). 

The  Koc<'nr  period  i»  reprei^iited  by  Nummulttie 
younger  Miocene  by  shelly  marl*  and  umi^iftcant  " 
luyml  grayel  is  extcnaivcly  depusitvd  in  the 
of  good  peat  occori  over  marly  alalca  tiear  Fiav^  ipnth  of 

[OminiL] 
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On  the  Trachytes  nfar  Pestb,  Hungary.     By  Prof.  Peters. 

[Proceed.  Imp.  Ceol.  lufttit.  Vienna,  Jwne  18S7.] 

After  a  careful  examination  of  the  trachytic  area  between  St.  An- 
drae  and  Vissegrad,  near  Pesth^  Prof  Peters  liaa  auceeeded  in  deter- 
mining the  age  of  thia  trachyte.  Tlie  traeliytic  mass  m  surrfjundcd 
by  a  great  Neogene  deposit,  consisting  of  the  Lower  Phistic  Clay, 
Band,  and  Leitha-liniesione,  like  tho!.e  uronnd  Buda.  In  the  vicinity 
of  the  trachyte  the  Leitha-huiestone  has  generally  given  place  to 
trachytic  tuff,  with  a  large  proportion  of  organic  remains  in  a  cal- 
careous state.  Tlie  lower  saud^i  and  clays  (corresponding  to  the 
sand  and  Tegel  of  the  Leitha-limestone  of  the  Vienna  Basin)  present 
no  veutige  of  any  trachytic  substance.  Hence  it  may  be  interred 
that  eruption  of  the  trachytes  was  coeval  with  the  foraiation  of  the 
Leitha-limestone  proper. 

The  Diluvial  deposits  have  likewise  e\ndently  been  modified  by 
trachytic  iutiuence*  The  Loess  is  mixed  with  trachytic  gravel :  a 
dejioait  ot  tuff,  with  Diluvial  fossils,  near  St.  Audrae,  is  full  of  con- 
cretions and  small  veins  of  browu  opal  and  siliceous  minerals. 

An  unsuccesstu!  search  for  fossil  fuel  in  llie  middle  neogene  clay 
of  Megyer  has  led  to  the  discovery  of  abundimce  of  Cerithium  mar- 
gariiaceitmt  a  form  nearly  allied  to  C\  ca/curatum  and  C.  gfriaium^ 
both  occurring  in  the  eocene  clay  of  the  liguitileroiis  district  around 
Gran.  [Count  M.] 


On  the  Cervus  EtRYCERos.     By  Prof  De  Morlot. 
[Proceed.  Imp.  CeoL  Instil,  Vienna*  J ime  1857.] 

M.  de  Morlot  thus  announces  the  discovery,  by  MM.  Uhlmana 

and  Jahn,  of  remains  of  the  gigantic  Elk  [Cervits  ^urifcer(3>s^=  MeffO' 
cero»  hii/emieus)  m  association  with  works  uf  Iniman  industry.  On 
partially  draining;  in  IHj(J,  a  small  lake  near  Moosseedorf  (Canton 
of  Berne),  an  area  of  about  70  feet  in  length  and  50  feet  broad  along 
the  bank  of  the  lower  extremity  of  this  lake  was  found  to  be  paved 
more  or  less  closely  with  {«ists  of  oak,  aspen,  birch,  and  ehn,  driven 
through  two  beds  of  peat  ii»to  the  marly  bottom  of  the  Itike.  A 
peat-bed,  3  or  A  feet  thick,  of  exclusively  vegetable  origin  in  its  upper 
part,  includes  many  relics  of  human  industry  and  art  in  its  lower 
portion.  Dr.  Uhlmaun  collected  nearly  a  thousand  specimens;  vii. 
fragments  of  pottery,  stoue-cbisels,  stone-arrowheads,  pieces  of 
cut  bones,  and  perforated  bear-teeth,  without  any  traces  of  metallic 
objects.  The  lower  ends  of  the  posts  have  evidently  been  also  worked 
into  their  pointed  s\m\*e  by  the  means  of  stone-tools.  The  upper 
portion  of  the  bed  containing  these  remains  exhibited  traces  of  com- 
bustion and  contained  carbonized  grains  of  barley. 

Together  with  the  above-mentioned  works  of  art  were  found  many 
fragments  of  the  bones  both  of  domesticated  and  of  wild  animals  ;  viz. 
horned  rattle,  horses,  swine,  dogs  of  various  size,  goata,  sheep,  cata, 
elks,  stags,  aurochs,  bears,  wild  boars,   foxes,    beavers,   tortoises, 
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ficvemi   birtjM^  aiul  utticr  auiriml)$  btill  imdetenniatd.     An  sUm  wbA 

jaw,  howevLT,  sent  by  M.  Tro^ou  to   Pmf,  l*ictclt  of  Gfiirt»« 

ascertained  by  this  eminent  palaeontologist  to  brionp  to  Cwrwrns 

ceroa*.     The  length  of  the  atlns  u  (>'265   nretrr,  «nd  its  ' 

0  088  metre;  both  difTering  only  by  j^^  from  the 

viated  by  Curier.  *  [C<iVKT  M.^ 


On  the  occurrence  of  Thallophytks  m  the  Ci»BTjiCfcor«  SimATA 
o/'Aix-la-Chapeli-e  47/(J  MA£rrinc:iiT.     By  I>r  Dkbky 

[Proceed.  Imp.  AcwL  Scienecs,  Vienxi««  July  16.  i$M.] 

As  far  as  our  present  infomiatioii  extends,  the  Atf/iTf  the  lowfit 
of  ve^tables,  occur  in  {»rimteval  marine  deposits  in  a  propoitiaa 
inferior  to  that  wfiich  may  he  inferred  from  the  predominance  of 
over  land  in  those  remote  ages,  Ko»$il  Jf^rr  are  generally  amali  i 
of  very  deheate  structure.  Gigantic  funn«.  ««uch  wi  the  liring 
gonia  fuscescntta^  Macrocif$ti»  pyrifera^  and  others,  nieasnriiig 
700  to  800  feet  in  length,  and  ei|ualhn^  a  man's  arm  in  " "  ' 
seem  to  have  been  wanting  in  the  extinct  roiiine  flans*  Motio«ir, 
many  foaaO  plants  originally  ranked  amoog  tbt  A^^  hniv  bcea 
proved  recently  not  to  belong  to  thin  cUm,  or«  at  1ct0f»  to  W  of  m 
dnbioud  character.  The  fomiR  that  have  Ixm  nam«*l  ComferwOtm^ 
Caulerjrite«t  Vhondrite^,  (UftimiriteA,  h'rrkitt^  K»t  ^f^triulwimf^ 

&c.  &re  still  very  doubtful,  and  indeed  may  ii«  .  tirluoffd  !• 

any  organized  being.     Other  form;*,  belon^ug  to  quibr  «lilleren&  Mib* 
di^isionfl  of  reffet«l)les  far  higher  in  the  organic  scak. 
erroneously  ranlced  among  the  Alg<r,  as,  for  in^Htancc,  i«rrraJ 
o(  Cau/erpitfit^  nn'ently  rniju-d  to  the  rank  of  ( 'oniferw*. 

By  the  inreatigation  of  thr  OetAceous  flora  of  Arx>li'dM|Hll[^ 
although  it  he  richer  than  all  otber  e(H;\aJ  tloraa  taken  tagrtfctt,  thn 
proportion  of  the  Jiffo:  to  the  other  vegetable  forun  of  thr  Cf9* 
toceouH  period  is  lowered  to  9^^,,  /jer  cent.  The  claaa  of  Lte^kfrntm  it 
represented  in  the  Aix4a-Chapelle  strata  by  only  one  form,  iiaij> 
ing  to  the  gtmua  Opeyrtipha.  Some  forms  undoubtedly  btlongiBig 
to  the  Fuf^ — a  clasa  never  before  ascertained  to  have  rxu(«d  during 
the  Chalk-period — have  been  lately  met  with.  Since  PtdC  Ooe|i> 
pert*s  itrikmg  discovery  of  a  foliar  Fun^tu  ( EeHipmhim  Ni 
ihit  ttoodM  of  a  Fern  from  the  CArbouiferouf  strata*  tfaife  tt 
mprirfng  in  the  occurrenee  nf  M  mi  tar  form»  in  morenc 
FSYt  •pacicK  of  XylomiteJi  havr  been  found  in  the  Liaa ;  al  leaal  fatf 
gptdet  of  different  genera  bavi*  hr^^n  ob»rnred  in  TcrtmtMl^  warn 
fltpfcinlly  in  amber.     They  are  u  foliar /'Wi^  OMOmilfp  INI 

IlMceta  or  on  fu^ail  wimmL      I>i»tii  .im  of  two  ipfobaof  Ai^ 

aoaloeoua  to  the  eiistujg  genera  ihcuiinm  and  Himumim  ham  htJm 
fbnnii  on  Uie  fohar  impreaaions  of  DryopAytium,  a  fovil  fgmm  9t 
i^roieaeett,     A  third  a{HHrie»«  utmiUr  to  a  SpJUgnmmt,  was  met  willi 

•  Sas  BOllioUiJ^ue  I  aimwllr.  Mai  l^ar 

f  Alio  Se9Btkm :  gaan,  jmira.  GcoL  Soc.  voL  aijL  ^  SM^Imt. 
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on  the  remains  of  ft  monocotyledoiioiLs  leaf:  a  fourth,  remimling  one 
of  a  Hysferium^  on  a  fh€Otyle(ionoua  leaf. 

Dr*  Debcy  intentU  to  [nihlish  similar  papers  on  the  other  classes 
represented  in  the  Cretaceous  flora*, — one  of  the  still  least  known 
of  all  fossil  floras,  although  in  number  of  species  it  is  only  inferior 
to  those  of  the  Carboniferous,  Eocene,  and  Miocene  periods.  New 
and  peculiar  forms  filling  up  systematic  hiatuses  have  been  discovered 
in  the  Cretaceous  gtrata  ;  and  genera  still  living  may  be  traced  ei^en 
to  this  early  epoch.  A  narrow  connection  between  the  Cretaceous 
and  the  immediately  subsequent  period  has  been  indicated  by  the 
occurrence  in  the  Aix-la-Chapelle  strata  n{  characteristic  Austrftlian 
plants, — a  tvpe  which  obtains  pre*eniinence  during  the  Eocene  period. 

[Count  M.] 


On  the  Geology  of^ome  Paris  t;/ Bohemia. 
By  MM.  Stcr  and  Jok^ly. 

[Proceed.  Imp.  GeoL  Instit,  Vienna,  July  181^70 

M.  Stuk  finds  that  in  the  environs  of  Tabor  and  Sedleti,  in  North- 
western Bohemia*  the  prevailing  rock  is  gneiss,  of  many  varieties, 
dipping  beneath  clay-slates,  and  (near  Tabor)  beneath  granite,  and 
leaning  against  gratiite  tiear  Nachod.  Micaceous  strata  alternate 
more  or  less  regularly  with  others  containitig  but  little  of  this  mineral, 
and  dipping,  at  a  low  atigle,  northward  in  one  part,  and  north- 
westward in  the  other  part  of  the  district.  Near  llorky  the  gneiss 
includes  two  argentiferons  veins,  which  were  worked  at  inten^als 
from  the  l.'ith  to  the  19th  century,  but  are  now  abandoned.  The 
ores,  extracted  from  a  depth  of  480  feet,  contained  36  per  cent,  of 
lead  and  I  ^  per  ct^it.  of  silver. 

An  amphitheatre  of  granitic  hills  surrounds  the  south  and  south- 
western continuation  of  the  gneiss  between  Nechwatitz,  Neuhof,  Sed- 
letz,  Neukostcletz,  and  Borotin.  This  granite  is  white  and  fine- 
grained. In  the  north-western  portion  primary  clay -slate  is  seen 
dipping  beneath  gneiss  with  medium-sized  grains;  this  last  dipping 
beneath  porphyroid  granite  and  granitic  gneiss. 

Amid  the  gneisaic  region  lies  the  granitic  massif  of  Tabor,  to 
which  the  attention  of  geologists  was  first  drawn  by  M.  Ztppe.  This 
granite,  passing  from  fine-grained  to  compact,  is  bluish-grey  when 
fresh,  and  becomes  brown  by  weathering.  U  is  characterized  by 
large  thin  laminre  of  mica,  innpftrting  to  it  a  porphyroid  aspect. 
Between  this  granite  and  the  porphyroid  granite  of  Gitstiebnitz  is 
intercalated  a  series  of  gneissic  bauds,  with  subordinate  calcareous 
and  amphibolic  beds. 

M.  Jokety  found  that,  in  the  environs  of  Auscha  and  Sandau, 
eastward  of  the  Elbe  and  Leitmeritz,  in  North-western  Bohemia,  the 
prevalent  rocks  are  Cretaceous  and  eruptive.    The  three  subdivisions 

*  See  Quart.  Journ.  Gcol.  Soc.  vol.  vii.  part  2,  Miwell.  p.  IIL 
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of  the  Cretaceous  formation  : — J^wier  Qtubler  iftndftene^ — the 
with  its  characteristic  species  of  Inoceramut^  Exoffyra^  Chintz,  Jke* 
(not  above  48  feet  thick) , — ^and  the  Upper  Qaader»  in  steep  diib 
more  than  100  feet  high,  are  all  well  dcveiopctl.  Thifl  wjium  W 
terminated  to  the  north  somewhat  abruptly  by  a  Tiilliff-ltlce  dtyil» 
sion,  prahably  connected  with  the  bamltic  cruptioo,  aad  mning 
through  Graher,  Au^oha,  and  Libeschitz,  and  along  the  Bgrs  VaJkj, 
Northward  of  this  depres^xion,  the  Cretnccotia  beda,  dfproaitd  nadiff 
basaltic  tuffs  of  Taiioua  kindsi  are  only  visible  in  the  deeper  puti  ol 
the  valleys. 

The&c  tuffs  are  more  or  lew  of  an  arenaceous  or 
position,  and  alternate  with  genuine  basaltic  tui^H, 
raerales,  and  aolid  basalt.  Uere  aitd  there  they  ctintabi  bed*  id 
browii-eoal,  nowhere  more  than  3  feet  thick.  The  argilUeeoili  td^ 
bedd  include  numerous  remains  of  land- plants  and  freshwater  Mel> 
luscs.  One  of  them,  resembling  bitmninoua  slate,  is  full  of 
of  Batrnchiana.  These  strata  are  more  recent  than  the  Mmiy 
of  Saat£,  but  older  than  the  upper  ligiiitiferoiiA  beds  of  ihm  ^ 
FdikeDfta,  EUbogen,  and  EgT&  basins*. 

The  brown-coal  strata  are  frequent ly  disturbed  by 
veins  of  basalt.    PhouoUtc  appears  in  steveral  localities 
traversing  it  in  large  veins,  without,  however,  haTing 
table  disturbance.    Trachyte  is  spread  over  isolated 
as  a  conipletely  cluaed  crater  of  elevation,  of  about  2U0  feet 
on  the  RatjEk  Nfuuutaiti,  near  Lewis.    A  similar  crater, 
ward  by  a  wall  of  phonolitic  slag»  occurs  neitr  Algersdorf* 

The  basalt  appears  to  have  betni  erupted  in  amnl  hrgf 
or  beds,  continuing  without  interruption  for  several  milea. 
central  n^giou  they  are  disposed  in  horixoutal  or  slifblly 
layers,  alternating  with  tuffa  and  conglomeratet  of  tbe 
Nearer  to  the  circuuifercncc,  their  remabs  ftppMr  ill  the  §orm  «f 
boUted  hills  or  flat  ridj^'s.  This  basalt  is  ^enendly  porpbyi 
containing  olivine  -,  (x^«^sionaUy  it  is  amygdaluidal,  tioftMM^  or  i 
form.  The  older  basaltic  Atnu  are  finM|ii«Dthf  out  taroii^  bf 
or  fuuncl<&haped  masses  of  more  recent  buiiit*  Tim  ame  fmiktf 
appears,  m  the  shape  of  bills,  with  colmnnir  itractlifi ;  wb3»  tae 
more  ancient  affects  a  tabuUr  or  »pheroidti  itnidiaft.  Tbc  bodi  oC 
toff  and  strati  tied  basalt  contigixNis  to  tbe  joQiigir  cntpttre  bwMt 
•re  geoerail)  inclined  tnwartU  in  tbe  hflb. 

Tenacious  Diluvial  loam  occurs  even  on  tbe  bii^itf  tociei  oif  ibt 
valley-slo|»e8.     DUuvial  gravel  is  nearer. 

The  highest  central  portion  uf  the«e  ntouutainii  aRMiad  Wamladi 
and  Tribsch,  is  itnpreased  with  a  still  more  deddcd  rokaidc  typt* 
The  otdy  visible  sedimentary  rock  it  tandMone  witb 
cropping  out  in  deep  ralleys  or  in  the  ricmity  of  phooolift 
•alta  which  bare  upneaved  it.  Trachyte  it 
tins  tbrot^  biaalt  and  pbouolite  ;  and  here  and  llMft  it 
hi&  of  itnkmg  outlines,  or  breaks,  without 

^  SacsboTcp.  IL 
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icrate&j  through  strata  of  Tertian'  sandstone.  Trachytic 
conglomerates  occur  around  Michcln.  A  continuous  range  of  basalt 
(called  the  Fourteen  Mountains)  runs  between  the  Zinkenstein  nnd 
the  Planberg.  In  its  deeper  part?,  alternations  of  old  ba&altic  strata 
with  varions  Tertiary  heds  may  be  obstTved,  as  also  the  youngest 
basalts  travL^rwing:  even  trachytes  young;er  tlian  the  first  basalts. 
Porphyritic  dolerite  is  met  with  exclusively  ou  the  Letachin  Moun- 
tain. 

The  browit-rorJs  of  this  district  are  far  from  being  considerable; 
foor  of  the  beds  near  Selesel  are  of  superior  quality  on  account  of 
their  having  been  converted  into  anthracite  and  native  coke  by  the 
agency  of  the  basaltic  and  trachytic  eruptions. 

[Count  M.] 


Oh  the  Geology  of  the  Neifjhhoitrkood  of  Innspruck* 
By  M.  VON  IIaukr, 

[Proceed.  Imp.  Geol.  Instit.  Vieana^  July  1S57.] 

The  most  ancient  rocks  in  the  Valley  of  the  Inn,  near  Innspruck 
{in  the  ex[tloration  of  which  M.  von  Ilaucr  was  assisted  by  M.  Fcet- 
terle,  Baron  Riehthofeii,anil  M.  Gumhel)»  are  Werfen-alate*,  cropphrg 
out  in  isolated  locahtics  on  the  west  hanks  of  the  Inn  from  lieneath 
the  Guttenstein-hniestones,  which  form  a  continuous  zone  on  the 
southern  slope  of  the  main  rauffe  north  of  Imispruck.  These  are 
immediately  overlaid  by  the  light -coloured  limestones,  of  the  main 
range  (Martinswaud,  Sol  stein,  Wanger^  Levatscher  Spitz,  &c.),  de- 
signated aa  **  Upper  Alpine  Limestone*'*  on  the  map  published 
by  the  Tyrol  Geological  Society,  but  anbsequeutly  proved  to  be 
Ilallstadt  limestones  by  their  containing  Halohia  Lmnmdi.,  Chem- 
nitzki  Eo^fkorni^  &c.  These  limestones  are  overlaid  by  a  marl  with 
the  characteristic  fosnils  of  the  St.-Cassian-  and  Raibhstrata,  and 
running  from  Zirl  to  the  Lavatsch  Valley,  then  turning  abruptly  and 
continuing  through  the  Ilinlerau  Valley  as  far  as  Schaniitz.  Above 
these  nwrls  lie  extensive  masses  of  dolomite  (*'  Lower  Dolomite"  of 
the  above-mentioned  map),  developed  into  a  group  of  mountains 
near  Seefeld,  and  which,  being  immediately  covered  by  Kocssen- 
strata,  are  considered  by  ^l.  von  Haner  to  be  of  Lower  Lias  age. 

In  the  Valley  of  the  Lech,  near  Warth,  Zurs,  and  Stog  (where 
M,  Escher  also  assisted  in  the  explorations),  marly  and  slaty  beds 
containing  Raibl-fossila  (Penia  Bouei^  llauer,  and  Corbii  Meilingi^ 
Hauer),  and  associated  with  ninch  altered  and  disturbed  dolomites, 
Dachstein-Hmestones,  Koessen-strata,  and  white  and  red  Adneth- 
limestones,  again  make  their  appearance.  [Count  M.] 

*  See  atio  Quart.  Joum.  GeoL  Soc.  vol.  x.  p.  346. 
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Tht  Fossil  Mollusca  of  the  Tkrtiary  Basik  o/VtKTfirA. 
Dr.  MoRiTz  H5RNES.  VoL  i  Univalves.  A\  I8i^6,  Vi 
With  52  Litbographic  plates, 

[Die  FouilcD  Mollu»kcn  de*  Teitiiir-Deckeiii  Ton  Wteo,  u.  »-w,J 

Tbis  magniiteeut  Monograph  of  the  Gi0t«ropod«  of  thr  Aastro- 
Hungarian  Tertiiiry  formatinna,  by  Dr.  Homes,  a«st«lr<l  b^  tlir 
M.  P.  Partst^h,  was  issued  in  Numbers,  the  first  of  whidi  AppMfvd 
in  1851,  atid  Ou-  tenth  in  1856.  On  ita  completion,  the  inoQqgrtt|ik 
hhs  been  published  as  a  volume  (the  third )  of  the  *  Tmucactioiw  of 
the  Inipt*rial  Geological  Institute  «jf  Vit-nna,*  with  n  »hnrl  prrfiUflc^ 
note  frinn  the  pen  of  Dr.  llaidinger.  who  ffelingly  alludf*  to  tW  in* 
terest  taken  in  the  Vieinia  fos^iU  by  M.  Par(»eh»  and  notices  tli«  i»^ 
operative  labours  of  the  artiats  aud  otlier*  in  the  work, 

Pire  hundred  specie*  (90  genera)  \)f  UnivaWc«  *  are  dcKribed  in 
detail  and  carefully  figured  hi  this  work.  The  (hstributkm  of 
fossils  in  the  Vienna  Basin,  and  their  occurrence  in  fiomefow 
locahties  are  syuopiicaliy  tabulated,  pp.  687-7  H  ;  their  mt^x*  in  tht 
several  members  of  tlie  AustmsiTertiariea  king  tli  '<ii6Mtod. 

This  work  i^  rich  in  ayttonyoiT  iind  in  detnili  af  tht 

labours  of  other  conehologists  ;  and  a  full  register  u  the 

various  work*»  which  the  author  has  U!H*d  during  hijt  hiS<  ,.        ..iic». 
tigatiou8.     A  map  of  the  Vienna  Basin,  with  geologtcml  ii 
of  the  principal  localities  from  which  the  specimens l^giirfd  i 
taiiied,  accompanies  the  mnuoif.     Five  anbdiviabtif  of  the  VienM 
Tertiaries  arc  given  by  the  author 

in 
brackish-wttter  depoi^it.  '2.  Certthium-lH'd ;  an  important 
of  the  neries,  conj<tituting  towardjt  the  centre  of  the  tiaain  a 
group  between  the  marine  and  the  brackish  bedf.  3.  Ssod-bfili^  of 
con.<»iderable  local  thickne.da.  1.  Clay-beds  and  aand  of  tll«  LiidM* 
limestone;  hitoral  deposit*.  5*  Lower  "Tegfl"  or  plttrtie  dbf  t 
a  purelv  nmrine  deposit ;  often  sandy. 

The'ta)>uhir  conspcrtnH  previously  alludefl  to  gitft  a  firv  of  tfct 
occurrence  and  relative  freuueney  oi  all  the  fpccko  ilcarribttl  fnm 
tlie  most  important  lo<^Iitie«  of  the  Vienna  Baain  bdcI  thr  itsrt  of 
Europe,  together  \%ith  an  iiidication  of  the  forma  still  e^uatt^g  in  fht 
Britisih,  MeditemmcAn.  and  Trofiical  wm.  Of  the  ^00  tpcfcie*  of 
Univalves  described,  Ith  Mtill  live  in  the  Mediterranean  ;  aboat  ^^ 
(1£»)  exist  in  the  Hntlxh.  and  nearly  ^^th  (31 )  in  the  TrO|ikAl  «■»; 
so  that  thii  Haain  may  be  considered  to  prc^nt  the  ftnt  OBtKaei  of 
the  present  Mc<ltterranean  fauna,  modided  itomewhat  by  tt  nctre  tg^ 
pical  temperature. 

The  typographical  and  hthugraphical  characters  of  thr  work  «» 
in  every  respect  creditable  to  the  Imperial  press  from  wlucli  k  hm 
issued.  [T.  E.JJ 

•  IneJudt^Mt  Plvvpod.— and  l«o,  if 
to  thii  famltr. — Earr. 
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Asbbdkbnshihb,  Mr.  Salter  on  the 

Auchewupi*  Salteri,  286.                               ^^H 

fossils  found  in  the  challt-fliats  and 

Australasia,  the  occurrence  of  volcanic               V 

green  sand  of,  83. 

bombs  in,  IBS.                                                  ■ 

Acidftspjfl  from  Shropshire,  Mr.  Salter 

Anicuta  thnulaia^  86.                                               H 

on  two  Siltiriau  species  of,  210;  the 

Award  of  the  proceeds  of  the  Donation                H 

lower  Silurian  beds  of  the  lotith  of 

Fund,  XAV.                                                             " 

Scotland^  some  species  of,  206;  Jei- 

^-^^  of  the  Wollaston  Medal,  xdii. 

datpU  eailipartoM^  208 ;    Caraetaci, 

Babhagc,  C,  on  oceanic  sediments,  no- 

211  ;  Cfmmata,  210;  //yj/rtr,  207; 

ticed,  cxxxii. 

Z<i%e,  206;  unicd,  20!). 

Bache,  A,  D.,  oo  the  Gulf-stream,  no- 

Africa, copper-district  of  South,  233. 

ticed,  txxxL 

Allahdya,  fossils  and  colninniiT  rocka  at, 

Baljik,  freshwater  beds  at,  77. 

74. 

Barrande,  J.,  award  of  the  Wollaston 

Allophane  at  Charlton,  Kent,  Mr,  Mor> 

Medal  to,  iiiii;  on  Spanish  fossMs, 

rk  on  the  occurrence  of,  13. 

noticed,  lixvii. 

Ammonitn,  2  &p.,  B7- 

Birton  clays,  107. 

Analysis  of  waters  from  the  Turk(>-Per- 

fossils,  table  of,  118. 

aian  frontier,  Dr,  Richardson  and  Mr. 

Ijecklesi  S.  H..  on  the  geology  of  Hast- 

Browell  on  the,  184. 

jnga,  noticed,  cxxviv. 

An n elidc-h  arrow s and  surface -markiu gs 

Belgium,  tcrtiariea  of,  106. 

from  the  Cambrian  rocks  of  theLong- 

Hiuney,  E.  W.,  on  foot-track*  in  the 

mynd,  Mr.  Salter  on,  199- 

millstone  grit,  noticed,  cxxxii ;  on  Ibe 

Anniversary  Address  of  the  President, 

Permian  fonualiou,  noticeil,  caxviii. 

CoL  Portlock,  xxiii-cslv.     See  ako 

Blanford,  W.  T.,  and  IL  R.  on  the  Tal- 

Fortlock,  Col.  J.  E. 

cheer  caaf-field,  noticed,  cxiiii. 

Annual  General  Meeting  of  the  Society, 

BoUaert,  \\\,  on  the  occurrence  of  bones 

prt«ecdiiigs  at  the,  i. 

of  Mastodon  in  Chile,  2&1. 

Annual  Report,  i. 

Borgholdi,    notice    of    an   ice-carried 

Anoplotberioid    (|uadrupcd    from    the 

boulder  at,  180. 

appieF  eocene  marl,  Isle  of  Wight,  de- 

Boue,  A.,  on  the  English  Channel,  no* 

acriptioQ  of  the  lower  jaw  and  teeth 

ticed,  ciij. 

of  a»,  254. 

Boulder  at  Borgholm,  notice  of  an  ice* 

Ansted,  Prof.  D.  T„  on  some  remark- 

carried, 189. 

able  niinend  veins,  240. 

Bowen,  H.  G.,  on  the  geology  of  Trini* 

Arenieeiites  tparann  in    the  Cambrian 

dad,  noticed,  cxxxv. 

rocks,  Fjy,203. 

Brackleaham  sanrb  and  Calcairc  glos- 

Atalaota, freshwater  deposits  at,  178. 

sier,  compared,  00. 
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Preatwich  on  the,  M. 
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^H               ligation  in  a  atiicco^caating,  U. 

539;  maniutaliaof  the.  5ftl :  tbe  Mas. 

^H           Bulgaria,  Capt.  Spratt  ou  the  geoiogy 
^H              of  puts  oi,  72. 

loth»n  of  the,  522,  i4  7. 

^H         Dnnhury,  C ,  on  peaUdepotit,  notieed, 

Salter  on  the.  83. 

^B              cxuiT. 

Crete.  tiotJee  of  tbe  bte  mnk^fukt  m^ 

^H           Calcaire    gjotnicr     and     Brw;k1c*lt*m 

240. 

^H               sands,  compared,  90. 

CrinieB  and  Balnria,  Cavl.  Sm*^  «* 

H          (he.  \m. 

the  mnpriaon  ol  the  fealafiari  •» 
UtraaoTTf. 

^H          CampbeiU  R..  on  tho  occurrence  of  an 

CniitaceaMowiU^qMiifceBiiliin  >iii 

^H               earthquake  at  Rhodes,  1 76> 

S60(  ftt»mtliacaat«f-wa,>Oi 
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^B         anwfuj.  2H5, 

^^^    5iiAf«»vi,  285. 

Cryiiamtttioftbi  « atoaaa  cMiliit, Dr. 

^^B   Chulk,  ailophane  in  the.  15. 

^^^V    Chatk-rttnift  and  greenuind  of  Aherdc«n- 

P^fMsdoift.aM; 

^^T              shire,  fossils  from  the,  85. 

(>pr^ /WyiMaiil, ». 

^M           Chan|?e«  of  l«>ve}  in  Hants  and  the  Ut« 

DaTtlaiiellaa.iiiariMdapaallaaitte.tt 

H           ofWi|rhi.r>4. 

Dartmoor,  the  iDck^MBM  oC.  ttL 

^1          Charlton,  allophaov  In  the  chalk  at,  15. 

IVe^ouaee  and  I.auftiil  im  *•  ITdw. 

^M           Chfmnifzia  KfHfwUri,  216. 

^H           Chile,  the  occurrence  of  )>unea  of  Ma>- 

De  la  Mani«  o«  As  Bi«llA  wmmm 

^H              todon  in.  291. 

dorm.  Doikcedt  evifi. 

H          CMitm  Nom9Mnui.  216, 

H          lAiftMiiamu,  2U. 

Dantitkra  oT  Dldkodos  t*!  aOM  aU 

^m          Clarke,  Capt.,  on  the  mean  deusiiy  of 

mala,  194 ;  €#  MaaiailM  Mid  Or- 

^H               the  earth,  noliied,  c\tv. 

phant.  512. 
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Prxrf.  Owen.  «Sl 
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^1              Dtrtmoor.  2:tl ;  noticed,  cxxxx. 

i>idMMea»«M..U4. 
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Eocene  tertimries  of  Englatidp  Fraace, 
and  Belgium,  Mr,  Prealwkh  ou  the 
eorrelatiou  of  the,  89. 

Eabocfl,  the  coaBi  of  Greece,  and  Salo. 
nika,  Capt.  Spratt  on  the  freshwater 
depositi  off  177. 

Euelepha*,  Dr,  Falconer  on  the,  3 Id. 

Falconer,  Dr.  H.,  on  Ihe  species  of  Mas- 
todon ami  Elepliant  occurrinj?  m  the 
foBsU  Htate  in  Great  Britain,  Part  I. 
Mastodon,  307;  description  of  two 
species  of  the  fossil  nmmmaliati  gunus 
riagiaulax  from  PurHieck,  261. 

Ferguson,  W„  on  the  chalk.flints  and 
greeosand  found  in  Aberdeen  shire,  88- 

Fish-remaina  from  the  neighbourhood 
of  Ludlow,  282,  290. 

FtmireUaritt  deniata,  S6. 

Forbes,  E.,  on  the  tertiaries  of  the  [sle 
of  Wight,  noticed,  eiii. 

Fossil  cni^taceiLn,  desoription  of  a  new, 
by  Mr.  C.  Goold,  3G§;  from  the  coal- 
mcasurea,  description  of,  by  I'rof. 
Huxley,  363. 

Fossihteroiis  irotiatone  occurring  on  the 
iNortli  Dowa»,  Mr.  Prestwich  on 
some,  212. 

Fossil  a  found  in  the  chalk-flinta  and 
greeiiiaud  of  Aberdeenshire,  S'A;  from 
Butgana,  H2 ;  Irora  Varna,  the  Bui* 
garian  coast,  and  the  Dardanelles,  82 ; 
of  the  Barton  day,  116;  of  the  mad- 
deposits  of  the  Sussex  levels,  bl. 

Fossil  species  of  Mastodon  and  Elephas, 
307. 

vertehrje  of  a  serpent  (Laophis 

crot^oides,  Ow.)  discovered  by  Capt. 
Spratt  in  a  tertiary  formation  at  Sa- 
lonika, 183,  IdG, 

French  coast,  gravels  of  tiie,  43. 

Freshwater  defiosits  of  Bulgaria,  80; 
of  Euhcea,  the  coast  of  Greece,  and 
Salonika,  Capt.  Spratt  on  the,  177. 

Ceiniiz,  11,  H,,  on  the  coal -formation 
of  Saxony,  noticed,  cixv. 

General  Meeting,  Annual,  i, 

G^ogical  age  of  the  Moj^todotia,  343. 

history  of  ibe  north-western  di* 

strict  of  Scotland,  3G. 

Geology  of  Namaqiialand,  Dr.  Rubidgc 
on  tlie,  233;  some  purta  of  Grtece, 
Capt.  Spratt  on  tbe,  177;  the  llul- 
garian  coast,  Capt.  Spratt  on  the,  72; 
the  N.W.  Highlands,  IVof.  J,  Nicol 
on  the,  1";  the  Sussex  coast,  Mr. 
Godwin-Austen  on  the,  40;  Varna 
and  its  vicinitv,  Capt.  Spratt  on  the, 
72. 

Gneiss  of  Namaqnaland,235  ;  the  north- 
west of  Scotland,  17. 

Godwin-Austett,  R.,  on  the  newer  ter- 


tiary deposits  of  the  Sussex  coast,  40 ; 
noticed,  xcvi. 

Gtmiodactylm  (recent),  368. 

Gossan -lodes  in  the  Ducktowu  tnineral 
district.  U.S.,  248. 

Gould,  Charles,  description  of  a  new 
fossil  crustacean  (Tropifer  t«:vis,  C. 
Gould)  from  the  lias  bone- bed,  by, 
360. 

Granite  of  Namaqualaod,  235. 

Grave  Is  of  Donet  and  Hants,  40 ;  Siu- 
sex,  41,47. 

Greece,  Capt.  Spratt  on  the  freshwater 
deposits  of  the  coast  of,  1  7  7. 

Green<3atid  iu  Aberdeenshire,  fossils  of 
the,  8a. 

Gres  de  Beaucharap,  107. 

tlants,  the  gravels  of,  40. 

Hark n ess,  IL,  on  the  Dingle  Promon* 
tor)',  noticed,  L\xxii;  on  the  lowest 
itedimentary  rocks  of  Scotland,  no- 
ticed, I  xxviii;  on  the  Permian  rocks 
of  the  soutli  of  Scotland,  noticed, 
Ixxxi ;  J.  Blyth  on  the  cleavage  of 
the  Devonian  rocks  in  Ireland,  no- 
ticed, Ixzxil. 

Haughton,  S.,  oa  the  carboniferous  and 
old  red  beds  of  Ireland,  noticed,  cxxi. 

Ibwnii,  the  volcanic  eruptions  in,  164, 
170,  Uft. 

Ilelmiuthites,  Mr.  Salter  on,  204. 

llennessy,  on  the  earth's  internal  struc- 
ture, noticed,  cxxix. 

Highdiff,  sections  at,  45,  1  OP. 

Hillier,  C.  B.,  and  U.  J.  Moyle,  notice 
of  the  occurrence  of  metalliferoui 
ores  and  coal  in  Siam,  188. 

Hippothaa  Voigiiana^  217. 

Hopkins,  W.,  on  the  internal  structure 
of  the  earth,  noticed,  cxxix. 

Huxley,  T.  H.,  description  of  a  new 
crustacean  (Pygocepbalus  Coo  peri, 
Huxiev)  frouQ  the  coai-measures,  by, 
363. 

l[yp$ipr^mnux  Gaimardi  (recent),  278. 

[ce-carried  honlder  at  Burghohu,  189. 

Ichthyodorulitci  from  near  Ludlow, 
288. 

Indian  Geological  Survey,  roeraoin  of 
the,  noticed,  cxxiil. 

Irunijtoiie,  fossiliferous,  of  the  North 
Downs,  212. 

Isle  of  Wight,  lower  jaw  and  teeth  of 
an  anoplotherioiij  quadruped  (Dieho- 
hune  ovina)  from  the  upper  eocene 
marl  in  the,  254 ;  Dichodon  cu«pida- 
tuH  from  the,  19*0;  sectional  lists  of 
the  tertiar>'beds  at  the,  109;  sections 
of  diffs  at,  lOB,  109;  the  gravels  of,  46. 

Jones,  T.  Rupert,  on  Estheria  miniita, 
noticed,  cxxxLx. 
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Kellj,  J**  oa  tbe  carboaiferoiu  rock*  lud 

old  red  Modstone  of  Ireland,  noticed, 

cxx, 
Kilauea,  volcario  of,  165. 
Kinnhan,  C.  H.,  on  the  igneooi  rock* 

of  the  Bcrebavea  district,  noticed. 

cxxiii. 
King,  W.,  on  the  Permian  formation  of 

Irelflnd,  noticed,  cxxviii. 
Kirkby»  J.W.,  on  tome  Permian  fossils 

frt»m  Durham,  213  J  noticed,  cxxxviil. 
Kollyritc,  Mr.  Morhji  on,  Ifi. 
Kui^tcujeh,  section  at,  78. 
Laekentan  tertiaricj,  107. 
Lftke  Van,  tnaJy^i*  of  the  water  from, 

186. 
Laophi*  crotaioidet,  196. 
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Library  Committee,  [LeiH>rt  of  the,  iii. 
Uma  effy«ii#,  Sb, 

PtrmimA,  217. 
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the   Cambrian  rocks  of  ihe,  199; 

aertion  of  the,  200. 
l,oxodon,  Dr.  Fatconer  on  the,  315, 
Ludlow,  Sir  1\  Egerton  on  tome  llib> 

remains  from  the  neigbbourhood  of, 

282,  290. 
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OR  tbefoBsO  vertcbrffi  of  a  serpent  (La- 
ophi»  crotalu'idei,  Owen)  discovered 
by  Capt,  Spratt  in  a  lertlary formation 
at  Salonika,  196  ;  noticed,  cxxxvii. 

Palicbf.hvologic  notes,  No.  9,  by  Sir 
P.  Egerton,  282. 

Paris  tertiary  group,  90. 

Passage-beds  of  the  Silurian  and  Devo- 
nian seriea,  29 1. 

Peeimnc^u*  umhonatuM  f,  B6» 

Perc^,  J-,  on  the  manufacture  of  sul- 
phate of  raagneitia,  187. 

Permian  fossils  from  Durham,  Mr. 
Kirkliy  on  some,  213, 

Pholerilc,  Mr.  Morris  on,  16. 

Pictet  and  Humbert,  on  the  Cbeloaiana 
of  the  Swiss  mollasset  noticed,  cxvi. 

Plag^iaulax  from  Purbetk,  description 
of  two  species  of  the  fossil  mam- 
malian genu£,  by  Dr.  Faleonerr  26 L 

PtafiauUix  Btcklesii,  262,  278. 

mmtir,  262,  281. 

Pkclrndm,  species,  288. 

Poole,  11.,  on  the  Dead  Sea,  noticed, 

Portlock,  Col.  (President),  Address  on 
presenting  the  proceeds  of  the  Do- 
nation Fund  t<j  Mr.  Woodward,  xxv; 
Armiveraary  Address,  February  20, 
185 7t  xxvi.  Notices  uf  Decranfd Ffi^ 
iowa :  the  Rev.  Dr.  Bucklajid,  xiTii ; 
Daniel  Sliarpe,  xlv ;  Sir  x\lexandcr 
Cricblon,  lxi%-;  Sir  Benjamin  Foa- 
seea  Outram,  Ixvi ;  Nathaniel  John 
Larkin,  Ixriii  \  Archdeacon  Hare, 
bcviii;  Dr.  Ure,  Ixix;  Col.  Lloyd, 
Lxix  ;  M.  Constant  Prevost,  Ixxi;  the 
Rev.  Mr.  lmagt%  btxv.  Notice  of  the 
death  of  Mr.  Hugh  Mi  tier,  lxx\\  re- 
view of  ifeological  progress,  IxJtvi ; 
M,  Caaiano  dc  Pradn  on  Ahiiaden 
and  the  neighhouring  mountains,  and 
MM.  de  Verneiiil  and  lUrrande  on 
Spanish  fossijji,  Ixxvii;  Pruf.  Uark- 
ncss  on  the  lowest  sedimentary  rucks 
of  the  south  of  Scotland,  Ixxviii ; 
oil  the  Permian  sandstones  aud 
breccias  of  the  south  of  Scotland, 
Ixxix,  and  Mr.  Sbarpe'a  observations 
thereon,  Ixxx  ;  Harkncss  on  the  geo- 
logy of  Dingle  Territory,  Ix\xii ; 
HarkDeu  and  BIyth  on  the  cleavage 
of  the  Devonian  rocks  of  the  south- 
weal  of  Ireland,  wiiL  Mr,  Sharpe's 
comments  thereon,  Ixxxii ;  on  the 
Silurian  rocks  of  Wiglonshire,  by 
Mr.  J.  C,  Moore,  Ixxjciiij  Prof.  J. 
Nicol  ou  the  red  sandstones  and 
quartiites  of  ihe  rmrth-we^t  of  Scot- 
land, Ixxxiv  ;  tiuido  and  Kridoltn 
Sandherger  on  the  Devonian  fossils 


of  the  Rhenish  provinces  of  Nassau. 
Ixxxv ;  Dr.  Wriglil  on  the  palaxinto- 
logy  and  strati  graphical  relation  of 
the  sands  hitherto  called  sands  of 
the  inferior  ooUte,  xcj ;  Dr.  Albert 
Oppel  on  the  Jura  funnation,  xcii ; 
observations  on  the  tertiary  forma' 
tioos,  xcv;  Mr.  Godwin. Austen  on 
the  newer  tertiary  deposits  of  the 
Sussex  coast,  jcc^i;  Mr.  Prestwich's 
various  papers  on  the  tertiarj^  forma- 
tion, xci\;  Mr.  Prestwich  on  the 
discovery  recently  made  of  a  fossili- 
ferous  ironstone  on  the  Nnrth  Downs, 
cii ;  Prof.  Edward  Forbes's  work  ou 
the  Isle  of  Wight  Tertiaries,  edited 
by  Mr.  God  win- Austen,  ciii ;  M.  Dea- 
hayes's  '  Description  dcs  Anirtiaux 
salts  Vertehrcs  d«5cou verts  dans  le 
Bassin  de  Paris,*  cv ;  Dr.  De  la 
Harpe's  *  Quelquea  Mots  sur  la  flore 
tertiaire  de  PAngleterre,'  nnii  ; 
notice  of  the  Museum  of  Economic 
Geology  in  India,  and  the  report  by 
Mr.  Oldham  on  the  Irrawaddy  river, 
cxi^  Cnpt»  Spratt  on  the  geology  of 
Varna  and  the  neighbouring  parts  of 
Bulgaria,  cxi  i  Sign  or  Cocchi  on  the 
igneous  and  sedimentary'  rocks  of 
Tuscany,  cxiii ;  MM.  Piclct  and 
Humbert  on  the  ^nhelonians  of  the 
Swiss  mollasse,  cxvi ;  Mr.  Prestwich 
on  the  peculiarities  of  the  Paris  basin 
as  distinguished  from  those  of  the 
London  basin,  cxviii ;  MM.  Tuomcy 
and  Holmes  on  the  pliocene  fossjb 
of  South  Carolina,  cxix;  MM,  Degou- 
aee  oud  Laurent  on  the  Valenciennes 
coal-basin,  cxix ;  Mr.  Kelly  and  Prof. 
Haughton  on  the  coal-formation  of 
Ireland,  and  its  relation  to  the  old 
red  sandstone,  cxx  i  Dr.  C.  H.  Kina- 
han  on  the  igneous  rocks  of  the 
Berebavcn  district,  cxxiii;  the  me- 
moirs of  the  Geological  Survey  of 
India,  relating  to  the  Takheer  coal- 
field in  the  province  of  Cuttack, 
cxxiii ;  notices  of  the  gold  of  Assam 
and  of  the  province  of  Martaban,  in 
Burmah,  by  Capt.  £.  T,  Dalton  and 
Lieut.-Col.  J.  F.  Hannay,  cxxv;  no. 
ticc  of  a  work  on  the  coal-formation 
of  Saxony,  by  Prof.  Ilanns  Bruno 
Geinitz,  cxiv  ;  Prof.  Elog  on  mag- 
nesian  limestone  and  Permian  fossils 
in  Ireland,  and  Mr.  Binney  on  the 
extension  of  the  limits  of  the  Per- 
mian strata,  cxxviii;  the  opiaions  of 
Prof,  Henuessy,  Mr.  W.  Hopkins,  and 
M.  Dclesjse  on  the  influence  of  the 
earth's    internal    structure    on  the 
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length  of  the  diy.  csdx ;  CoL  Jamu 
Bnd  Capt.  CImrke  on  the  lien&itr  of 
the  eirth^  cxxix ;  the  researches  made 
by  the  co«st  survey  of  the  United 
Sutes,  and  by  Prof  A.  D.  fiachc  on 
the  distribution  of  temperatore  in 
and  near  the  Gnlf-streanncxxxi ;  ih>- 
lice  ol  Mr.  Poole's  mit  toUic  Dead 
Sea,  cx\xi\ ;  the  reports  by  Consul* 
General  Miticr  on  the  eruption  of 
Mauna  Loa  to  Hatraii»  cxjuiii  {  Mr. 
Babbage's  paper  on  oceank  tedi* 
meotat  crxxii ;  Mr.  Foulctt  Scrope't 
views  on  the  formation  of  CFatcrs  and 
oo  the  nature  of  the  hquidity  of  Java, 
ciuuUi;  Mr.  Jaroe«  Gay  Sawkins's 
visit  to  the  PHendly  lilamU,  emiii; 
papers  on  minerals  by  Dr.  Ruhi<lKi\ 
Mr.  Dick,  the  Rev.  U.  H.  O.bhoUl, 
and  the  Rev.  W.  8.  Symocd*.  cxtxiii ; 
notice  of  the  coal-fonuaiion  of  the 
neiebbourhood  of  Sydney,  by  Mr  J, 
S,  WUsoo,  cuiiv;  Mr.  S.  II.  Beck> 
lei'a  detcHption  of  a  cUff-section 
from  Hastings  to  CUffi*nd,  cxxitv; 
Mr,  Bunbury  on  a  peaUdeposit  near 
Wretham  Hail,  Norfolk,  cxtxh ;  ana- 
tysii  by  Dr.  Richardson  and  Mr. 
Brawell  of  mineral  waters  brought 
from  the  liorders  of  Persia  by  Mr. 
W,  K.  Urtus,  CMHV ;  Mr.  J.  WoK 
ley's  notice  of  an  ice^urted  boulder 
at  rk>rBholai,  cxxxv  i  Mr.  Clcghom 
on  the  ortgiii  ot  the  potholea  on  the 
•iiffioe  ol  the  rocks  of  Wick,  csnv  { 
Mr.  H.  6.  Bowen'i  tketch  of  tb« 

r>logy  «if  Tntitdad.  ctxxv:  Mr.  H. 
MoyW*  notice  uf  the  occurTfOce 
in  Siam  of  various  uw  '*  '  nres, 
€i»v  ( the  Rev.  W.  i  ttote 
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drift  of  Vietoria  tod  Ta«manta»cxxtvi 
Mr.  Morris  on  altnpliaiie  at  C  harlton. 
Kent,  cxxxvi  Prof.  Owcn*t  pmn 
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rock*  at  the  Longmynil,  199;  no- 
ticeil,  C3t\xvii ;  on  Diploceras,  no- 
ticeil,  exKitviii ;  on  ihe  cretaceous 
frtssils  of  AbenJcfinshire,  83  ;  noticed, 
exxxTin  1  on  two  Silurian  species  of 
AciilaHpti  from  SUrop&hirf ,  210. 

Sanflbcnfer,  G.and  F.,  on  the  Devooian 
fossils  of  Nas&au,  noticedljxuxv. 

Sun  Ferrtaiido,  near  Ci«nfuegot»  in 
Cuba,  Prof.  D.  T.  Ansted  on  the 
cripi^er-liii^Iet  at*  240. 

Sawkins,  J.  G.,  oh  the  Friendly  Ulandft, 
noticed,  cxxxtI. 

Scarbroitfi,  Mr.  Morris  on,  16. 

Scalithus  and  Scolltes,  Mr.  Sailer  on, 
201. 

Scotland,  Dr-  Thomson  on  some  spe- 
cies of  Acidaspb  from  tlie  lower  Silu- 
rian beds  of  the  south  of,  206. 
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